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(54) INK-JET RECORDER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent extremely 
minute ink drops from turning to mist. 
SOLUTION: A platen gap from a nozzle opening is 
detected by a platen gap detection sensor 1 6. 
When the detected platen gap is large, a control 
unit 46 limits a usable recording mode to a high- 
speed recording mode and a first high-resolution 
recording mode. At this time, if a control command 
from a host computer is one designating a second 
high-resolution recording mode, a recording mode 
to be used is switched to the first high-resolution 
recording mode. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention makes the response relation different, prepares two 
or more recording modes which defined the response relation between gradation 
information and the amount of ink of a dot, and relates to the ink jet type recording device 
which applies these recording modes selectively. 
[0002] 

[Description of the Prior Art] As a typical ink jet type recording device (a recording device 
is only called hereafter), the printer and the plotter are known well. In this recording 
device, the driving signal which connected two or more driving pulses to a single string is 
generated, for example. And printing data including gradation information are transmitted to 
a recording head, a required driving pulse is chosen from a driving signal based on this 
transmitted printing data, and a piezoelectric transducer is supplied. Thereby, the amount 
of the ink droplet made to breathe out from a nozzle orifice is changed according to 
gradation information. 

[0003] For example, the ink droplet from which an amount differs according to each 
gradation is made to breathe out in the printer which set up 4 gradation which consists of 
non-recording printing data (gradation information 00), the printing data (gradation 
information 01) of a small dot, printing data (gradation information 10) of an inside dot, and 
printing data (gradation information 11) of a large dot. Moreover, the response relation is 
made different, two or more recording modes which defined the response relation between 
gradation information and the amount of ink of a dot are prepared, and actuation control 
which applies the recording mode of these plurality selectively is performed. For example, 
quick record is made to perform, or the high resolution recording mode which records the 
dot of a minor diameter in comparison also for the same gradation information is set up, 
and higher image quality is made to record with the application of the high-speed recording 
mode which records the dot of a major diameter in comparison. This supports various 
demands. 

[0004] Moreover, like, since thickness is various, the recording papers used as the object 
for record, such as a regular paper (about 0.1mm in thickness), a postcard (about 0.26mm 
in thickness), and board paper (about 1.2mm in thickness), have established the adjustment 
device in which spacing (platen gap) of the platen and recording head to which it shows 
the recording paper is changed. Generally this adjustment device is constituted as a 
device in which a recording head is moved in the vertical direction, and he is trying to 
store the gap from the nozzle orifice of a recording head to a recording paper front face in 
predetermined within the limits. 

[0005] Moreover, by recently, the recording device which prepared the edge-less print 
mode which continues throughout four sides of the recording paper and is printed is also 
considered. Even the field which prepared the print data of the range a little larger than 
the width of face and die length of the detail paper, and exceeded four sides is made to 
breathe out an ink droplet in this recording apparatus. And in this recording device, the ink 
droplet breathed out outside four sides of the recording paper is absorbed by the absorber 
formed in the location which is the rear-face side of a platen and corresponds. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, the recording device in recent 
years is asked for much more improvement in image quality, and in order to meet this 
demand, an ink droplet needs minor-diameter-izing of the further record dot, i.e., to be few 
quantified. However, they are 2pL(s) (pico liter.) about the amount of ink. the following — 
the same . In the minute ink droplet (explanation — a minute ink droplet is overly called for 
convenience.) made into the **** small quantity of extent, the viscous drag of air will 
influence greatly. For this reason, it is difficult to secure a flight rate overly required of a 
minute ink droplet, and if spacing from a nozzle orifice to the recording paper becomes 
large, it is difficult even for the recording paper to make an ink droplet reach. When a 
platen gap is especially set up greatly by the adjustment device of the above-mentioned 
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[Claim(s)] 

[Claim 1] The recording head which carries out the regurgitation of the ink droplet from a 
nozzle orifice according to supply of the driving pulse to a pressure generating component, 
A recording-mode setting-out means to set up one recording mode out of two or more 
recording modes from which the response relation between gradation information and the 
amount of ink is different, It has the driving signal generation means in which two or more 
kind [ driving signal / in which the driving pulse was included ] generation according to a 
recording mode is possible. In the ink jet type recording device constituted so that the 
driving pulse which was made to generate the driving signal of the set-up recording mode 
with a driving signal generation means, and was extracted from this driving signal might be 
supplied to a pressure generating component A gap detection means to detect the platen 
gap from said nozzle orifice, The ink jet type recording device characterized by 
establishing a recording-mode limit means to restrict an usable recording mode to said a 
part of two or more recording modes, according to the platen gap which the gap detection 
means detected. 

[Claim 2] The recording head which carries out the regurgitation of the ink droplet from a 
nozzle orifice according to supply of the driving pulse to a pressure generating component, 
A recording-mode setting-out means to set up one recording mode out of two or more 
recording modes from which the response relation between gradation information and the 
amount of ink is different. It has the driving signal generation means in which two or more 
kind [ driving signal / in which the driving pulse was included ] generation according to a 
recording mode is possible. In the ink jet type recording device constituted so that the 
driving pulse which was made to generate the driving signal of the set-up recording mode 
with a driving signal generation means, and was extracted from this driving signal might be 
supplied to a pressure generating component The ink jet type recording device 
characterized by establishing a recording-mode limit means to restrict an usable recording 
mode to said a part of two or more recording modes to the edge of the recording paper at 
the time of setting out of the frameless print mode to print. 

[Claim 3] The ink jet type recording device according to claim 1 or 2 characterized by 
establishing the recording-mode means for switching which switches the recording mode 
to be used to one in the recording mode made usable with the recording-mode limit means 
when the recording mode set up with said recording-mode setting-out means is not a 
recording mode made usable with the recording-mode limit means. 

[Claim 4] An ink jet type recording device given in any of claim 1 to claim 3 characterized 
by establishing an information means to report the purport of nonconformance when the 
recording mode set up with said recording-mode setting-out means is not a recording 
mode made usable with the recording-mode limit means they are. 

[Claim 5] Said information means is an ink jet type recording device according to claim 4 
characterized by sending out an error code to a host computer reporting the purport of 
nonconformance. 

[Claim 6] Two or more kinds of driving signals which said driving signal generation means 
generates are ink jet type recording devices given in any of claim 1 to claim 5 
characterized by the amount of the minimum ink being different, respectively they are. 
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droplet reach. 

[0007] Furthermore, in a frameless print mode, although even an absorber needs to make 
an ink droplet reach, since this absorber is arranged in the rear-face side of a platen, the 
distance from a nozzle orifice is further than the recording paper. For this reason, it is 
difficult to make an absorber overly absorb by the minute ink droplet. 
[0008] This invention is made in view of such a situation, and aims at offering the ink jet 
type recording device which can overly prevent Myst-ization of a minute ink droplet. 
[0009] 

[Means for Solving the Problem] This invention is proposed in order to attain said object. 
A thing according to claim 1 The recording head which carries out the regurgitation of the 
ink droplet from a nozzle orifice according to supply of the driving pulse to a pressure 
generating component, A recording-mode setting-out means to set up one recording mode 
out of two or more recording modes from which the response relation between gradation 
information and the amount of ink is different, It has the driving signal generation means in 
which two or more kind [ driving signal / in which the driving pulse was included ] 
generation according to a recording mode is possible. In the ink jet type recording device 
constituted so that the driving pulse which was made to generate the driving signal of the 
set-up recording mode with a driving signal generation means, and was extracted from this 
driving signal might be supplied to a pressure generating component A gap detection 
means to detect the platen gap from said nozzle orifice, It is the ink jet type recording 
device characterized by establishing a recording-mode limit means to restrict an usable 
recording mode to said a part of two or more recording modes, according to the platen gap 
which the gap detection means detected. 

[0010] Here, a platen gap is an index for grasping the gap from a nozzle orifice to the 
recording paper, for example, the gap from a nozzle orifice to a platen corresponds. In 
addition, since what is necessary is just to be able to grasp the gap from a nozzle orifice 
to the recording paper, the gap from a nozzle orifice to the recording paper may be used 
as a platen gap. Moreover, you may be the configuration of detecting a platen gap 
indirectly about a gap detection means based on the physical relationship of a recording 
head and the platen to which it shows the recording paper, and may be the configuration 
which carries out direct detection of the gap from a nozzle orifice. 
[001 1] The recording head to which a thing according to claim 2 carries out the 
regurgitation of the ink droplet from a nozzle orifice according to supply of the driving 
pulse to a pressure generating component, A recording^mode setting-out means to set up 
one recording mode out of two or more recording modes from which the response relation 
between gradation information and the amount of ink is different. It has the driving signal 
generation means in which two or more kind [ driving signal / in which the driving pulse 
was included ] generation according to a recording mode is possible. In the ink jet type 
recording device constituted so that the driving pulse which was made to generate the 
driving signal of the set-up recording mode with a driving signal generation means, and was 
extracted from this driving signal might be supplied to a pressure generating component It 
is the ink jet type recording device characterized by establishing a recording^mode limit 
means to restrict an usable recording mode to said a part of two or more recording modes 
to the edge of the recording paper at the time of setting out of the frameless print mode 
to print. 

[0012] A thing according to claim 3 is an ink jet type recording device according to claim 1 
or 2 characterized by establishing the recording-mode means for switching which switches 
the recording mode to be used to one in the recording mode made usable with the 
recording-mode limit means, when the recording mode set up with said recording-mode 
setting-out means is not a recording mode made usable with the recording-mode limit 
means. 

[0013] A thing according to claim 4 is an ink jet type recording device given in any of claim 
1 to claim 3 characterized by establishing an information means to report the purport of 
nonconformance they are, when the recording mode set up with said recording-mode 
setting-out means is not a recording mode made usable with the recording-mode limit 
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[0014] It is the Inkjet typMRording device according to claim 4 wi^^Piich a thing 
according to claim 5 is characterized by it reporting the purport of nonconformance that 
said information means sends out an error code to a host computer. 

[0015] Two or more kinds of driving signals with which said driving signal generation means 
generates a thing according to claim 6 are ink jet type recording devices given in any of 
claim 1 to claim 5 characterized by the amount of the minimum ink being different, 
respectively they are. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained with reference to a drawing. Drawing 1 is the perspective view of the ink jet 
printer which is a typical ink jet type recording apparatus. First, a whole configuration is 
explained based on drawing 1 . 

[0017] The ink jet printer 1 is attached movable [ carriage 2 ] on the guide shaft 3, and 
this carriage 2 is connected to the timing belt 6 over which it built between the driving 
pulley 4 and the idling pulley 5. The driving pulley 4 is joined to the revolving shaft of a 
pulse motor 7, and carriage 2 is moved crosswise [ of the recording paper 8 ] (main 
scanning direction) by actuation of a pulse motor 7. The ink cartridge 9 is attached in 
carriage 2 removable at the upside, and the recording head 10 is attached in the opposed 
face (underside) with the recording paper 8. Moreover, under the guide shaft 3, the platen 
12 is arranged at this and parallel. 

[0018] This platen 12 is constituted by the plateHike part material to which it shows the 
recording paper 8. And to the upstream of the direction of paper feed in this platen 12 
(equivalent to the direction of vertical scanning), as shown in drawing 2 , the paper feed 
rollers 13a and 13b of a couple are arranged in the condition of having made roller window 
part 12a attending. By actuation of paper feed motor 13c, these paper feed rollers 13a and 
13b carry out revolution actuation, and transport the recording paper 8 in the direction of 
paper feed. 

[0019] The gap adjustment device is prepared in one edge of the guide shaft 3. The gap 
adjustment device of this operation gestalt is moving a recording head 10 in the vertical 
direction, and is a device in which the gap (a platen gap is called hereafter.) from the 
nozzle orifice 33 (refer to drawing 4 ) of a recording head 10 to a platen 12 is adjusted. As 
shown in drawing 2 , this gap adjustment device is prepared in the location corresponding 
to the successive range of the eccentric cam 1 4 which supports the guide shaft 3 in the 
state of the eccentricity [ core / rotation ] shifted, the control lever 15 connected with 
this eccentric cam 14, and a control lever 15, and consists of platen gap detection sensors 
16 from which an operating state changes according to the location of a control lever 15. 
[0020] By this gap adjustment device, it is rotating an adjusting lever 15 focusing on pivot 
15a, an eccentric cam 14 rotates, and the guide shaft 3 moves in the vertical direction. 
And carriage 2 moves in the vertical direction with migration in the vertical direction of 
this guide shaft. 3, and a platen gap is changed. For example, if an adjusting lever 15 is 
moved to the <0> positions, as a continuous line shows in drawing 2 , the guide shaft 3 will 
move to the bottom. In this condition, carriage 2 and a recording head 10 (nozzle orifice 
33) will be in the normal state close to a platen 12. On the other hand, if an adjusting lever 
15 is moved to the <+> position, as the imaginary line of a two— dot chain line shows in 
drawing 2 , the guide shaft 3 will move up. In this condition, a recording head 10 (nozzle 
orifice 33) is isolated from a platen 12 rather than a normal state, and a platen gap is 
expanded. In addition, in the following explanation, the condition that the platen gap was 
expanded is made the condition of "gap size.'' 

[0021] And with comparatively thin detail paper, such as a regular paper, an adjusting lever 
15 is moved to the <0> positions (thin paper side), and a platen gap is set as a normal 
state, on the other hand — board paper etc. — comparatively, with the thick detail paper 
8. an adjusting lever 15 is moved to the <+> position (cardboard side), the guide shaft 3 is 
pulled up, and a platen gap is changed into the condition of gap size. Thus, he is trying to 
store the gap from a nozzle orifice 33 to the recording surface of the recording paper 8 in 
predetermined within the limits suitable for record by adjusting a platen gap. 
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|p detection sensor 16 is a kind of the 
railed microswitch constitutes it from i 




detection means 
peration gestalt. 



And the switch section of the detection sensor 16 will be pushed in contact with an 
adjusting lever 15, and the platen gap detection sensor 16 will be turned on, if an adjusting 
lever 15 is moved to the <+> position. Moreover, if an adjusting lever 15 is pushed down 
towards the <0> sides from the location by the side of <+>, the contact condition of the 
switch section and an adjusting lever 15 will be canceled, and it will change to an OFF 
state. Therefore, it is detectable by supervising the detecting signal from this platen gap 
detection sensor 16 whether the gap from a nozzle orifice 33 to the recording paper 8 is a 
normal state (condition of gap smallness) and whether it is in the condition of gap size. 
And the detecting signal from the platen gap detection sensor 16 is outputted to the 
control section 46 (refer to drawing 5 ), and the control section 46 constitutes the platen 
gap from this operation gestalt possible [ recognition ]. 

[0023] Next, the structure of a recording head 10 is explained. As shown in drawing 3 , the 
illustrated recording head 10 is equipped with the case 24 which can contain two or more 
piezoelectric transducer 20 — , a stationary plate 21 and the vibrator unit 23 which carried 
out unitization of the flexible cable 22 grade, and this vibrator unit 23, and the passage unit 
25 joined to the apical surface of a case 24. 

[0024] Both the cases 24 are the letter members of a block made of synthetic resin in 
which the receipt hollow part 26 which a head and the back end opened was formed, and 
receipt immobilization of the vibrator unit 23 is carried out into the receipt hollow part 26. 
This vibrator unit 23 is made into the position in which head side opening was made to 
face the ctenidium-like head (namely, head surface part) of a piezoelectric transducer 20, 
and the stationary plate 21 has pasted it up on the wall surface of the receipt hollow part 



[0025] A piezoelectric transducer 20 is a kind of a pressure generating component, and is 
also a kind of an electric machine sensing element. This piezoelectric transducer 20 is 
carrying out the shape of a ctenidium which was able to be carved in the shape of a 
needle, and a part for a end face flank is joined on the stationary plate 21. And each 
piezoelectric transducer 20 — Contact immobilization of the head surface part is carried 
out at the pars insularis 29 of the passage unit 25, respectively. Moreover, the flexible 
cable 22 is the end face section side face of the vibrator used as an opposite hand in a 
stationary plate 21, and is electrically connected with each piezoelectric transducer 20 — . 

[0026] As shown in drawing 4 , the passage unit 25 arranges a nozzle plate 31 to one field 
side of the passage formation substrate 30 on both sides of the passage formation 
substrate 30 in between, and consists of arranging and carrying out the laminating of the 
elastic plate 32 to the field side of another side which serves as an opposite hand in a 
nozzle plate 31. 

[0027] A nozzle plate 31 is a thin plate made from stainless steel which established two or 
more nozzle orifice 33 — in the pitch corresponding to a dot formation consistency in the 
shape of a train. 96 nozzle orifice 33 — is established in the pitch of 180dpi, and these 
nozzle orifice 33 — constitutes a nozzle train from this operation gestalt. And this nozzle 
train is made to correspond to the class (for example, color) of ink in which the 
regurgitation is possible, and two or more trains formation is carried out. 
[0028] The passage formation substrate 30 is the tabular member in which the hollow part 
used as the ink feed hopper 35 and the common ink room 36 was formed, for example, is 
formed by carrying out etching processing of the silicon wafer while forming two or more 
hollow parts which are made to correspond to each nozzle orifice 33 — of a nozzle plate 
31, and serve as the pressure room 34 in the condition of having divided by the septum. 
The pressure room 34 consists of flat alcoves. Moreover, it is made to penetrate in the 
direction of board thickness in the location most distant from the common ink room 36 in 
the pressure room 34, and the nozzle free passage opening 38 which opens a nozzle orifice 
33 and the pressure room 34 for free passage is formed in it, 

[0029] The elastic plate 32 serves as the diaphram section which closes one effective 
area of the pressure room 34, and the compliance section which closes one effective area 



26. 
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39. And etching processing of the stainless steel steel plate 39 of a part which functions 
as the diaphram section is carried out annularly, and the pars insularis 29 is formed. 
[0030] In the recording head 10 which has the above-mentioned configuration, by 
discharging and making a vibrator longitudinal direction (that is, lengthwise direction) 
elongate a piezoelectric transducer 20, the pars insularis 29 is pressed at a nozzle plate 31 
side, the resin film 40 which constitutes the diaphram section deforms, and the pressure 
room 34 contracts. Moreover, if a piezoelectric transducer 20 is charged and a vibrator 
longitudinal direction is shrunk, the pressure room 34 will expand with the elasticity of the 
resin film 40. And by controlling expansion and contraction of the pressure room 34, the 
ink pressure in the pressure room 34 is changed, and an ink droplet is breathed out from a 
nozzle orifice 33. 

[0031] The printer 1 constituted as mentioned above is interlocked with both-way 
migration of carriage 2, rotates the paper feed rollers 13a and 13b, and it is made to move 
in the direction of paper feed, and it carries out vertical scanning of the recording paper 8 
while making it synchronize with migration in the paper width direction of carriage 2, 
making an ink droplet breathe out from a recording head 10 and carrying out horizontal 
scanning by the starting command of record actuation. Consequently, an image, an 
alphabetic character, etc. based on print data are recorded on the detail paper 8. 
[0032] Moreover, by this printer 1, it can operate by two or more recording modes to 
which the response relation of the amount of an ink droplet is different from gradation 
information. For example, actuation by the high-speed recording mode with emphasis on 
improvement in the speed of a recording rate, the 1st high resolution recording mode 
which raised the resolution of record rather than the high-speed recording mode, and the 
2nd high resolution recording mode which raised the resolution of record further rather 
than the 1st high resolution recording mode is possible. 

[0033] Furthermore, the record actuation by the edge-less print mode which continues 
throughout the recording paper 8 and is printed by this printer 1 is possible, in this 
frameless print mode, the recording paper 8 carries out until [ full / crosswise ] 
amplification, it continues throughout the cross direction and the scanning width of face of 
horizontal scanning is printed. Moreover, it prints to the limit to an edge also about a 
recording paper 8 order side. Even the field which prepared the print data of the range a 
little larger than the area of the detail paper 8, and exceeded four sides is made to breathe 
out an ink droplet in this record actuation. And in order to prevent the dirt by the ink 
droplet which did not reach the recording paper 8, the absorber window part 17 is made to 
penetrate in the direction of board thickness in the location corresponding to four sides of 
the recording paper 8 in a platen 12, and it prepares in it, and to the rear--face side of a 
platen 12, this absorber window part 17 is made to attend, and an absorber 18 is arranged. 
[0034] This absorber 18 is constituted by the member which absorbs ink and can be held 
inside. For example, form members and high-polymer absorbents, such as sponge, are used 
suitably. And the ink droplet breathed out outside each edge of the recording paper 8 is 
absorbed and held with an absorber 18. 

[0035] Next, the electric configuration of a printer 1 is explained. The illustrated printer is 
equipped with the printer controller 41 and the print engine 42 as shown in drawing 5 . 
[0036] The interface 43 (henceforth external I/F43) which receives the print data from the 
host computer which does not illustrate a printer controller 41 etc., RAM44 which 
performs various data storages etc., and ROM45 which memorized the control routine for 
various data processing etc.. The control section 46 which consists of a CPU etc., and the 
oscillator circuit 47 which generates a clock signal (CK), The driving signal generation 
circuit 48 which generates the driving signal (COM) supplied to a recording head 10, It has 
the interface 49 (henceforth internal I/F49) for transmitting printing data (SI), a driving 
signal, etc. which developed print data for every dot to the print engine 42. 
[0037] External I/F43 receives the print data which consist of any one data or two or 
more data of a character code, a graphic function, and an image data from a host 
computer etc. Moreover, the control command (recording-mode setting-out information) 
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which specifies the recordj^^niode transmitted from a host computoMfind the control 
command (edgeHess print^BWe setting-out information) which spe^^P an edge-less 
print mode are also inputted through this external I/F43. On the other hand, from external 
I/F43, a busy signal (BUSY), an acknowledgement signal (ACK), etc. are outputted to a 
host computer. Moreover, by setting out of a platen gap or a frameless print mode, when 
the recording mode based on recording-mode setting-out information cannot be used, the 
error code for reporting the purport of nonconformance is transmitted to a host computer 
through external I/F43. 

[0038] RAM44 is used as a receive buffer, a medium buffer, an output buffer, work-piece 
memory (not shown), etc. The print data from the host computer which external I/F43 
received are temporarily memorized by the receive buffer. The pseudo code data changed 
into the medium buffer by the control section 46 at the pseudo code are memorized. The 
printing data (dot pattern data) for every dot are developed by the output buffer. ROM45 
has memorized the various control routines performed by the control section 46. font data 
and a graphic function, various procedure, etc. 

[0039] The driving signal generation circuit 48 is a kind of the driving signal generation 
means in this invention, and generates two or more kinds of driving signals corresponding 
to a recording mode. For example, the driving signal in which the driving pulse which is two 
or more kinds from which the amount of volume of an ink droplet differs was included, and 
the driving signal which connected two or more driving pulses with the equal amount of 
volume of an ink droplet to a single string are generated. And the driving signal generation 
circuit 48 of this operation gestalt can generate three kinds of driving signals which 
consist of the 1st driving signal VSD 1 used by the high-speed recording mode, the 2nd 
driving signal VSD 2 used by the 1st high resolution recording mode, and the 3rd driving 
signal VSD 3 used by the 2nd high resolution recording mode. And in these driving signals, 
the amount of the minimum ink is different, respectively. In addition, each driving signal is 
explained in detail later. 

[0040] A control section 46 reads the print data in a receive buffer, cconverts them with a 
pseudo code, and memorizes this pseudo code data to a medium buffer. Moreover, a 
control section 46 analyzes the pseudo code data read from the medium buffer, and 
develops pseudo code data to the above-mentioned printing data with reference to font 
data, a graphic function, etc. in ROM45. This printing data consists of 2-bit gradation 
information. 

[0041] This developed printing data is memorized by the output buffer, and if the printing 
data equivalent to one line of a recording head 10 are obtained, the serial transmission of 
this printing data for one line (SI) will be carried out to a recording head 10 through 
internal I/F49. If the printing data for one line are transmitted from an output buffer, the 
content of the medium buffer will be eliminated and conversion to the following pseudo 
code will be performed. 

[0042] Moreover, a control section 46 supplies a latch signal (Local Area Transport) and a 
channel signal (CH) to a recording head 10 through internal I/F49. These latch signals and 
channel signals specify the supply initiation timing of the pulse signal which constitutes a 
driving signal (COM). 

[0043] Moreover, a control section 46 functions also as a recording-mode setting-out 
means, and sets up one recording mode out of two or more above-mentioned recording 
modes based on the recording-mode setting-out information from a host computer. 
Furthermore, it functions also as a print mode setting-out means, and an edge-less print 
mode or a usual print mode (print mode with marginal) is set up based on the edge-less 
print mode setting-out information from a host computer. 

[0044] Furthermore, a control section 46 functions also as a recording-mode limit means, 
and restricts an usable recording mode according to the platen gap which has grasped and 
grasped the platen gap based on the detecting signal from the platen gap detection sensor 
16 to three kinds of recording modes [ a part of ] (a high-speed recording mode, the 1st 
high resolution recording mode, the 2nd high resolution recording mode). Moreover, even if 
it responds to the existence of setting out of a frameless print mode, an usable recording 
mode is restricted to three kinds of recording modes [ a part of ]. In addition, about 
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detailed actuation of this 
[0045] The print engine 4! 
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electric drive 



system 1 1 of a recording head 10, and the pulse motor 7 which makes it run carriage 2. 
[0046] The electric drive system 11 of a recording head 10 is equipped with the latch 
circuit which consists of a shift register circuit which consists of the 1st shift register 50 
and the 2nd shift register 51, and the 1st latch circuit 52 and the 2nd latch circuit 53, a 
decoder 54, the control logic 55, the level shifter 56, the switching circuit 57. and the 
piezoelectric transducer 20. And two or more each shift registers 50 and 51, each latch 
circuits 52 and 53, a decoder 54, level shifters 56, switching circuits 57, and piezoelectric 
transducers 20 are formed corresponding to each nozzle orifice 33 — of a recording head 
10, respectively. 

[0047] This recording head 10 carries out the regurgitation of the ink droplet based on the 
printing data (gradation information) from a printer controller 41. That is, synchronizing 
with the clock signal (CK) from an oscillator circuit 47, the serial transmission of the 
printing data (SI) from a printer controller 41 is carried out to the 1st shift register 50 and 
the 2nd shift register 51 from internal I/F49. The printing data from a printer controller 41 
are 2-bit data, and express 4 gradation which consists of un-recording, a small dot, an 
inside dot, and a large dot. With this operation gestalt, un-recording is gradation 
information (00), a small dot is gradation information (01), an inside dot is gradation 
information (10), and a large dot is gradation information (11). 

[0048] This printing data is set up every dot and every nozzle orifice 33. And the data of 
the lower bit (bit 0) about all nozzle orifice 33 — are inputted into 1st shift register 50 — , 
and the data of the high order bit (bit 1) about all nozzle orifice 33 — are inputted into 2nd 
shift register 51 — . And if the latch signal (Local Area Transport) from a printer controller 
41 is inputted into each latch circuits 52 and 53. 1st latch circuit 52 — latches the data of 
the lower bit of printing data, and 2nd latch circuit 53 — latches the high order bit of 
printing data. 

[0049] The printing data latched by each latch circuits 52 and 53 are inputted into the 
corresponding decoder 54. This decoder 54 translates 2-bit printing data (gradation 
information), and generates pulse select data. This pulse select data consists of two or 
more bits, and each bit supports each pulse signal which constitutes a driving signal 
(COM). And according to the content [(0), (1)] of each bit, supply or un-supplying is 
chosen. [ for example, ] [ of the pulse signal to a piezoelectric transducer 20 ] In addition, 
supply control of a pulse signal is explained later. Moreover, the timing signal from the 
control logic 55 is also inputted into each decoder 54 — . This control logic 55 generates a 
timing signal based on a latch signal (Local Area Transport) or a channel signal (CH). 
[0050] The pulse select data translated by each decoder 54 — is inputted into a level 
shifter 56 whenever the timing specified by the timing signal comes sequentially from a 
high-order-bit side. For example, in the first timing in a printing period, the data of the 
most significant bit of pulse select data are inputted into a level shifter 56, and the data of 
the 2nd bit in pulse select data are inputted into a level shifter 56 to the 2nd timing. 
[0051] This level shifter 56 functions as a voltage amplifier, and when pulse select data is 
(1), it outputs the electrical signal by which pressure up was carried out to the electrical 
potential difference which can drive a switching circuit 57, for example, the electrical 
potential difference of about dozens of volts. The pulse select data of (1) by which 
pressure up was carried out by the level shifter 56 is supplied to a switching circuit 57. 
This switching circuit 57 supplies selectively the driving pulse contained in a driving signal 
based on pulse select data to a piezoelectric transducer 20. And the driving signal (COM) 
from the driving signal generation circuit 48 is supplied to the input side of a switching 
circuit 57, and the piezoelectric transducer 20 is connected to the output side. 
[0052] Pulse select data controls actuation of a switching circuit 57. For example, during 
the period whose pulse select data which Joins a switching circuit 57 is (1), a switching 
circuit 57 will be in a connection condition, a driving signal is supplied to a piezoelectric 
transducer 20, and the potential level of a piezoelectric transducer 20 changes according 
to this driving signal. The electrical signal with which the pulse select data which joins a 
switching circuit 57 operates a switching circuit 57 from a level shifter 56 during the period 
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of (0) on the other hand i^^^outputted. For this reason, a switchinjBy^cuit 57 will be in a 
cutting condition, and a dr^Bf signal will not be supplied to a piezoe^^ic transducer 20. 
And as for the potential level of a piezoelectric transducer 20, this pulse select data 
maintains potential level just before pulse select data switches to (0) in the period of (0). 
[0053] Next, regurgitation control of the ink droplet by the driving signal (COM) which the 
driving signal generation circuit 48 generates, and this driving signal is explained. According 
to the set-up recording mode, even if this driving signal generation circuit 48 is the same 
printing data (gradation information), it generates the driving signal which is two or more 
kinds from which the amount of regurgitation ink is different. Here, drawing 6 is the 1st 
driving signal VSD 1 used by the high-speed recording mode, and the wave form chart 
showing the driving pulses DP1-DP3 in this 1st driving signal VSD 1. Drawing 7 is the 2nd 
driving signal VSD 2 used by the 1st high resolution recording mode, and the wave form 
chart showing the driving pulses VP1, DP4, and DPS in this 2nd driving signal VSD 2. 
Drawing 8 is the 3rd driving signal VSD 3 used by the 2nd high resolution recording mode, 
and the wave form chart showing the driving pulses VP2, DP6, and DP7 in this 3rd driving 
signal VSD 3. 

[0054] First, the 1st driving signal VSD 1 is explained. As shown in drawing 6 , this 1st 
driving signal VSD 1 is a signal which is made to have contained 1st driving pulse DPI, 2nd 
driving pulse DP2, and 3rd driving pulse DP3 in a single string in the printing period TA, and 
is generated repeatedly the printing period TA. 

[0055] The expansion element which such 1st driving pulse DPI, 2nd driving pulse DP2, 
and 3rd driving pulse DP3 are [ element ] all the same wave configurations, and raises 
potential with the fixed inclination of extent which does not make an ink droplet breathe 
out from the medium potential VM to the maximum potential VH, The expansion hold 
element which carries out predetermined time maintenance of the maximum potential VH, 
and the regurgitation element to which potential is rapidly dropped from the maximum 
potential VH to the minimum potential VL, It consists of connecting in order the damping 
hold element which carries out predetermined time maintenance of the minimum potential 
VL, and the damping element which raises potential from the minimum potential VL to the 
medium potential VM. These driving pulses DP1~DP3 are signals in which the regurgitation 
[ an ink droplet ] of each is independently possible. That is, if one driving pulse is supplied 
to a piezoelectric transducer 20, the ink droplet of the amount of volume which can form a 
small dot will be breathed out from a nozzle orifice 33. The amount of the ink droplet 
breathed out at this time becomes for example, 13.3pL extent. That is, this 1st driving 
signal VSD 1 is the signal to which the multiple-times regurgitation of the ink droplet with 
the equal ink volume can be carried out. 

[0056] In the high-speed recording mode using this 1st driving signal VSD 1, gradation 
control is performed by fluctuating the number of the driving pulses supplied to a 
piezoelectric transducer 20. For example, a small dot is recorded by supplying one driving 
pulse, an inside dot is recorded by supplying two driving pulses, and the large dot is 
recorded by supplying three driving pulses. 

[0057] Therefore, a decoder 54 generates the pulse select data of a triplet according to 
non-recording printing data (gradation information 00), the printing data (gradation 
information 01) of a small dot, the printing data (gradation information 10) of an inside dot, 
and the printing data (gradation information 11) of a large dot And each bit of this pulse 
select data supports each pulse signal. That is, at least the best of pulse select data 
corresponds to 1st driving pulse DPI of bit the 2nd bit corresponds to 2nd driving 
pulse DP2, arid the least significant bit supports 3rd driving pulse DP3. For this reason, by 
translating non-recording printing data, a decoder 54 generates pulse select data (000), 
and generates pulse select data (010) by translating the printing data of a small dot 
Similarly, by translating the printing data of an inside dot, pulse select data (101) is 
generated and pulse select data (111) is generated by translating the printing data of a 
large dot 

[0058] Thereby, based on the printing data of a small dot, only 2nd driving pulse DP2 is 
supplied to the corresponding piezoelectric transducer 20. Based on the printing data of an 
inside dot, 1st driving pulse DPI and 3rd driving pulse DP3 are supplied similarly, and 1st 



9/16^— 

driving pulse DPI, 2nd dri>^^>ulse DP2, and 3rd driving pulse DPS ^j^ontinuously 
supplied based on the prinW^data of a large dot. Consequently, cor^^pDnding to the 

printing data of a small dot, a small dot is formed for the ink droplet ofabout 13.3 pL(s) on 
1-time discharge and the recording paper 8 from a nozzle orifice 33. Moreover, a dot is 
formed while the ink droplet of about 13.3 pL(s) is based on the ink droplet of a total of 
26.6 pL extent on discharge and the recording paper 8 twice in succession from a nozzle 
orifice 33 corresponding to the printing data of an inside dot. Similarly, corresponding to 
the printing data of a large dot, the large dot according [ the ink droplet of about 13.3 pL 
(s) ] to the ink droplet of a total of 40 pL(s) extent is continuously formed on discharge 
and the recording paper 8 3 times from a nozzle orifice 33. Therefore, the amounts of the 
minimum ink in this high-speed recording mode (the 1st driving signal VSD 1) are about 
13.3 pL(s). 

[0059] Next, the 2nd driving signal VSD 2 is explained. This 2nd driving signal VSD 2 is a 
signal in which the driving pulse which is two or more kinds from which the amount of ink 
differs was included. That is, as shown in drawing 7 , it is the signal which is made to have 
contained in a single string the fine oscillating pulse VP 1 which fine~vibrates a meniscus, 
small dot driving pulse DP4 which makes the ink droplet of a small dot breathe out, and dot 
driving pulse DPS while making the ink droplet of an inside dot breathe out in the printing 
period TB, and is generated repeatedly the printing period TB. 

[0060] The fine oscillating pulse VP 1 from the minimum potential VL to the 2nd minimum 
potential VL 1 somewhat higher than this minimum potential VL The fine oscillating 
expansion element which raises potential by the comparatively loose electric potential 
gradient of extent which does not make an ink droplet breathe out, It consists of a fine 
oscillating hold element which carries out predetermined time maintenance of the 2nd 
minimum potential VL 1, and a fine oscillating contractile element to which potential is 
dropped by the electric potential gradient comparatively loose from the 2nd minimum 
potential VL 1 to the minimum potential VL. If this fine oscillating pulse VP 1 is supplied to 
a piezoelectric transducer 20, comparatively loose pressure fluctuation will arise in the 
pressure room 34, and a meniscus will fine-vibrate by this pressure fluctuation. 
[0061] The expansion element which raises potential with inclination with small dot driving 
pulse DP4 comparatively steep from the minimum potential VL to the maximum potential 
VH, the maximum potential VH — **** — with the short expansion hold element which 
carries out time amount maintenance, and the regurgitation element to which potential is 
dropped with inclination comparatively steep from the maximum potential VH to the 2nd 
maximum potential VH1 somewhat lower than this maximum potential VH the 2nd 
maximum potential VH1 — **** — it is constituted by the signal which connected in 
order the short regurgitation hold element which carries out time amount maintenance, and 
the damping element to which potential is dropped from the 2nd maximum potential VH1 to 
the minimum potential VL If this small dot driving pulse DP4 is supplied to a piezoelectric 
transducer 20, the ink droplet of the small quantity which can form a small dot, for 
example, 5.5pL extent, will be breathed out from a nozzle orifice 33. 
[0062] Inside dot driving pulse DPS is equipped with the damping pulse PS 2 which is 
generated after the regurgitation pulse PS 1 which carries out the regurgitation of the ink 
droplet, and this regurgitation pulse PS 1, and controls an oscillation of the meniscus after 
expulsion of an ink droplet. The regurgitation pulse PS 1 consists of an expansion element 
which raises potential with the inclination of extent which does not make an ink droplet 
breathe out from the minimum potential VL to the 3rd maximum potential VH2, an 
expansion hold element which carries out predetermined time maintenance of the 3rd 
maximum potential VH2, and a regurgitation element to which potential is dropped with 
inclination comparatively steep from the 3rd maximum potential VH2 to the minimum 
potential VL In addition, the 3rd maximum potential VH2 is set as potential [ lower than 
the maximum potential VH ] higher than the 2nd maximum potential VH1. If inside [ this ] 
dot driving pulse DPS is supplied to a piezoelectric transducer 20, the ink droplet of the 
amount which can form an inside dot, for example, II.SpL extent, will be breathed out from 
a nozzle orifice 33. 

[0063] At the 1 st high resolution recording mode using this 2nd driving signal VSD 2, a 
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small dot is recorded by S| 
transducer 20. Moreover, i 




It driving pulse 



DPS to a piezoelectric transducer 20. and the large dot is recorded by supplying 
continuously small dot driving pulse DP4 and inside dot driving pulse DPS. That is, by 
translating non-recording printing data, a decoder 54 generates pulse select data (100), 
and generates pulse select data (010) by translating the printing data of a small dot 
Similarly, by translating the printing data of an inside dot, pulse select data (001) is 
generated and pulse select data (Oil) is generated by translating the printing data of a 
large dot 

[0064] Thereby, the meniscus of a nozzle orifice 33 which corresponds based on non- 
recording printing data fine-vibrates. Moreover, from the nozzle orifice 33 which 
corresponds based on the printing data of a small dot, a small dot is formed for the ink 
droplet of S.SpL extent on discharge and the recording paper 8. Similarly, from the nozzle 
orifice 33 which corresponds based on the printing data of an inside dot, an inside dot is 
formed for the ink droplet of 1 1.SpL extent on discharge and the recording paper 8. 
Furthermore, from the nozzle orifice 33 which corresponds based on the printing data of a 
large dot, the ink droplet of a total of 23 pL(s) extent is breathed out, and a large dot is 
formed on the recording paper 8. Therefore, the amounts of the minimum ink in this 1st 
high resolution recording mode (the 2nd driving signal VSD 2) are about 5.5 pL(s). 
[0065] And each dot of the Onaka smallness in this 1st high resolution recording mode is 
smaller than each dot of a high-speed recording mode respectively. For this reason, high 
definition record can be performed with high resolution. 

[0066] Next, the 3rd driving signal VSD 3 is explained. This 3rd driving signal VSD 3 is a 
signal in which the driving pulse which is two or more kinds from which the amount of ink 
differs was included. That is, as shown in drawing 8 , it is the signal which is made to have 
contained in a single string the fine oscillating pulse VP 2 which fine-vibrates a meniscus, 
small dot driving pulse DP6 which makes the ink droplet of a small dot breathe out, and dot 
driving pulse DP7 while making the ink droplet of an inside dot breathe out in the printing 
period TC. and is generated repeatedly the printing period TC. 

[0067] The fine oscillating pulse VP 2 from the minimum potential VL to the 3rd minimum 
potential VL 2 somewhat higher than this minimum potential VL The fine oscillating 
expansion element which raises potential by the comparatively loose electric potential 
gradient of extent which does not make an ink droplet breathe out. It consists of a fine 
oscillating hold element which carries out predetermined time maintenance of the 3rd 
minimum potential VL 2, and a fine oscillating contractile element to which potential is 
dropped by the electric potential gradient comparatively loose from the 3rd minimum 
potential VL 2 to the minimum potential VL. If this fine oscillating pulse VP 1 is supplied to 
a piezoelectric transducer 20, comparatively loose pressure fluctuation will arise in the 
pressure room 34, and a meniscus will fine-vibrate by this pressure fluctuation. In addition, 
the 3rd minimum potential VL 2 in this fine oscillating pulse VP 2 is set as potential 
somewhat lower than the 2nd minimum potential VL 1 of the fine oscillating pulse VP 1. 
[0068] The expansion element which raises potential with inclination with small dot driving 
pulse DP6 comparatively steep from the minimum potential VL to maximum potential VH', 
max — potential — VH — ' — **** — being short — time amount — maintenance — 
carrying out — expansion — a hold element — max — potential — VH — ' — from — 
this — max — potential — VH — ' — a few — being low — the — two — max — 
potential — VH — one — ' — up to — comparatively — being steep — inclination — 
potential — descending — making — the regurgitation — an element — 2nd maximum 
potential VH1' — **** — it is constituted by the signal which connected in order the 
short regurgitation hold element which carries out time amount maintenance, and the 
damping element to which potential is dropped from 2nd maximum potential VHV to the 
minimum potential VL. the **** small quantity which can form a small dot if this small dot 
driving pulse DP6 is supplied to a piezoelectric transducer 20. for example, 2.0pL extent, - 
- a minute ink droplet is overly breathed out from a nozzle orifice 33. 
[0069] The preliminary expansion element which raises potential with the fixed inclination 
of extent which inside dot driving pulse DP? does not make breathe out an ink droplet 
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from the minimum potenti^^^ to the medium potential VM, The resjM|| hold element 
which carries out predetemBred time maintenance of the medium p^^^tial VM, and the 

expansion element which raises potential with the fixed inclination of extent which does 
not make an ink droplet breathe out from the medium potential VM to maximum potential 
VH', The expansion hold element which carries out predetermined time maintenance of 
maximum potential VH\ and the regurgitation element to which potential is rapidly dropped 
from maximum potential VH' to the minimum potential VL, The 1st damping hold element 
which carries out predetermined time maintenance of the minimum potential VL, and the 
damping element which raises potential from the minimum potential VL to the medium 
potential VM, It consists of a 2nd damping hold element which carries out predetermined 
time maintenance of the medium potential VM, and a return element to which potential is 
dropped from the medium potential VM to the minimum potential VL. If inside [ this ] dot 
driving pulse DP7 is supplied to a piezoelectric transducer 20, the ink droplet of the 
amount which can form an inside dot, for example, 5.5pL extent, will be breathed out from 
a nozzle orifice 33. 

[0070] At the 2nd high resolution recording mode using this 3rd driving signal VSD 3, a 
small dot is recorded by supplying small dot driving pulse DP6 to a piezoelectric 
transducer 20. Moreover, an inside dot is recorded by supplying inside dot driving pulse 
DP7 to a piezoelectric transducer 20, and the large dot is recorded by supplying 
continuously small dot driving pulse DP6 and inside dot driving pulse DP7. That is, by 
translating non-recording printing data, a decoder 54 generates pulse select data (100), 
and generates pulse select data (010) by translating the printing data (gradation 
information 01) of a small dot. Similarly, by translating the printing data (gradation 
information 10) of an inside dot, pulse select data (001) is generated and pulse select data 
(Oil) is generated by translating the printing data (gradation information 11) of a large dot. 
[0071] Thereby, the meniscus of a nozzle orifice 33 which corresponds based on non- 
recording printing data fine-vibrates, moreover, 2.0pL extent from the nozzle orifice 33 
which corresponds based on the printing data of a small dot — on discharge and the 
recording paper 8, a small dot is overly formed for a minute ink droplet Similarly, from the 
nozzle orifice 33 which corresponds based on the printing data of an inside dot, an inside 
dot is formed for the ink droplet of 5.5pL extent on discharge and the recording paper 8. 
Furthermore, from the nozzle orifice 33 which corresponds based on the printing data of a 
large dot, the ink droplet of a total of 1 1.5 pL extent is breathed out, and a large dot is 
formed on the recording paper 8. Therefore, the amounts of the minimum ink in this 2nd 
high resolution recording mode (the 3rd driving signal VSD 3) are about 2.0 pL(s). 
[0072] Each dot of the Onaka smallness in this 2nd high resolution recording mode is 
smaller than each dot of the 1st high resolution recording mode respectively. For this 
reason, high definition record can be performed in higher resolution. 
[0073] Next, actuation of this printer 1 is explained. 

[0074] This printer 1 starts actuation by receiving the print data sent from a host 
computer, and control command. That is, if such print data and control command are 
received, a control section 46 (recording-mode setting-out means) will set up one 
recording mode out of two or more recording modes based on the control command 
(recording-mode setting-out information) about a recording mode. For example, one 
recording mode is set up out of a high-speed recording mode, the 1st high resolving 
recording mode, and the 2nd high resolution recording mode. Moreover, a control section 
46 (print mode setting-out means) sets up a print mode based on the control command 
(edge-less print mode setting-out information) about a print mode. That is, either of the 
print modes or the edge-less print modes which perform edge-less printing which perform 
printing with marginal is usually set up. 

[0075] If a recording mode and a print mode are set up. a control section 46 (recording- 
mode information output means) will output control information (recording-mode 
information) to the driving signal generation circuit 48 or a decoder 54. 
[0076] Based on this control information, the driving signal generation circuit 48 sets up 
the condition which can generate the driving signal according to a recording mode. For 
example, if the control information of the purport to which the high-speed recording mode 
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was set is received, the c^^^on which can generate the 1st drivin^i|ial VSD 1 
( drawing 6 ) will be set up^Ptne control information of the purport ^^Piich the condition 
which can generate the 2nd driving signal VSD 2 ( drawing 7 ) was set if the control 
information of the purport to which the 1st high resolution recording mode was set was 
received, and the 2nd high resolution recording mode was set is received, the condition 
which can generate the 3rd driving signal VSD 3 ( drawing 8 ) will be set up. 
[0077] Moreover, a decoder 54 sets up the combination of printing data (gradation 
information) and pulse select data. For example, a decoder 54 chooses the table 
information on the recording mode set up based on the control information from a control 
section 46 based on the table information which defined the combination of printing data 
and pulse select data for every recording mode. 

[0078] If a recording mode is set up, a printer 1 will perform record actuation by the set- 
up recording mode. Here, with this operation gestalt, if a control section 46 (recording- 
mode limit means) makes a judgment based on the detected platen gap or the set-up print 
mode in advance of record actuation and there is need, an usable recording mode will be 
restricted to three kinds of recording modes [ a part of ]. 

[0079] That is, about a platen gap, when a gap is a normal state (condition of gap 
smallness), even if it is a high-speed recording mode, the 1st high resolution recording 
mode, and which the mode of the 2nd high resolution recording mode, record is made 
possible, and in the state of gap size, although it is possible, the record by the high-speed 
recording mode and the 1st high resolution recording mode is restricted so that record by 
the 2nd high resolution recording mode cannot be performed. In other words, in the state 
of gap smallness, the 1st driving signal VSD 1, the 2nd driving signal VSD 2, and the 3rd 
driving signal VSD 3, i.e., all the driving signals that the driving signal generation circuit 48 
can generate, are usable. On the other hand, in the state of gap size, although the 1st 
driving signal VSD 1 and the 2nd driving signal VSD 2 are usable, the 3rd driving signal 
VSD 3 cannot be used. 

[0080] This is for the combination of a platen gap and the recording mode to be used to 
prevent an ink droplet becoming the combination Myst-ized easily. For example, it is for 
preventing that a minute ink droplet overly Myst-izes [ of the ink droplet for small dots in 
the 2nd high resolution recording mode, i.e., 2pL extent, ]. 

[0081] This is explained based on drawing 9 . Drawing 9 is property drawing showing the 
relation between the flying speed of an ink droplet, and the flight distance (platen gap) of 
an ink droplet, an axis of ordinate shows the flying speed of an ink droplet, and an axis of 
abscissa shows the flight distance of an ink droplet. And the continuous line in drawing 9 
shows the relation of the flying speed of a minute ink droplet [ in / the flying speed of a 
minute ink droplet (2pL) and the relation of flight distance are overly shown, and / in a 
dotted line / the 2nd above-mentioned driving signal VSD 2 ] (5.5pL) and flight distance in 
the 3rd above-mentioned driving signal VSD 3. 

[0082] This decreasing rate of a rate [ as opposed to / by the minute ink droplet, it is 
overly greatly influenced of the viscous drag of air, and / flight distance ] is large. As 
shown in drawing 9 , as for a minute ink droplet, a flying speed overly becomes 0 m/s in 
the place of 2pL extent whose flight distance is 2.5mm. And in the state of gap size, since 
a platen gap is 2.3mm as shown in drawing 10 , a minute ink droplet is just before impact, 
and a rate will overly become about 0 m/s. For this reason, in the state of gap size, a 
minute ink droplet overly has a possibility of Myst-izing, without the ability reaching the 
recording paper 8, and record of an image etc. is difficult. So, in this operation gestalt, 
Myst-ization of a minute ink droplet is overly certainly prevented in the condition of gap 
size with restricting so that record by the 2nd high resolution recording mode cannot be 
performed. In addition, flying speeds [ in / in the minute ink droplet of 5.5pL / the flight 
distance of 2.3mm ] are about 3 m/s. For this reason, it can be made to reach the target 
certainly to the recording paper 8. 

[0083] On the other hand, when the print mode (print mode with marginal) is usually set up 
about the print mode, even if it is a high-speed recording mode, the 1st high resolution 
recording mode, and which the mode of the 2nd high resolution recording mode, when 
record is made possible and the edge-less print mode is set up, record by the high-speed 
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recording mode and the Is^^h resolution recording mode is possibkB||ut it restricts so 
that record by the 2nd higWRolution recording mode cannot be pe^^^ed. In other 
words, in a print mode, the 1st driving signal VSD 1, the 2nd driving signal VSD 2. and the 
3rd driving signal VSD 3, i.e., all the driving signals that the driving signal generation circuit 
48 can generate, are usually usable. On the other hand, in an edge-less print mode, 
although the 1st driving signal VSD 1 and the 2nd driving signal VSD 2 are usable, the 3rd 
driving signal VSD 3 cannot be used. 

[0084] This is for preventing that a minute ink droplet overly Myst-izes in having been 
breathed out outside the edge of the recording paper 8. That is. an ink droplet is breathed 
out and the absorber 18 is made to absorb through the absorber window part 17 in this 
edge-less print mode about this ink droplet also outside the edge of the recording paper 8. 
Since this absorber 18 is formed in the rear— face side of a platen 12, in order to make an 
absorber 18 absorb an ink droplet, it needs to make only the distance which added a platen 
gap and the board thickness of a platen 12 fly here. However, there is a possibility that a 
rate may be insufficient and an absorber 18 cannot overly be reached by the minute ink 
droplet if the decreasing rate of the relation of the viscous drag of air to a flying speed is 
large and flight distance becomes long. 

[0085] That is, as shown in drawing 10 , in the condition of gap smallness, the distance 
from a nozzle orifice 33 to an absorber front face is 4.5mm. For this reason, when it 
records with the 3rd driving signal VSD 3 (the 2nd high resolution recording mode), as it is 
shown in drawing 9 , a rate will overly become 0 m/s, if a minute ink droplet flies 2.5mm 
from a nozzle orifice 33 in detail before [ 2pL extent ] reaching the target to an absorber 
18. Therefore, this thing [ making an absorber 18 overly collect minute ink droplets ] is 
difficult, and there is a possibility of Myst-izing. So. in this operation gestalt, Myst-ization 
of a minute ink droplet is overly certainly prevented with restricting so that record by the 
2nd high resolution recording mode cannot be performed at the edge-less print mode 
which carries out the regurgitation of the ink droplet also outside four sides of the 
recording paper 8. 

[0086] Thus, with this operation gestalt, since the decision based on a platen gap and the 
decision based on a print mode are combined and are performed, an usable recording mode 
comes to be shown in drawing 10 . That is. when a print mode with marginal is set up in 
the state of gap smallness, record is possible in each recording mode of a high-speed 
recording mode, the 1st high resolution recording mode, and the 2nd high resolution 
recording mode. And although record is possible in a high-speed recording mode and the 
1st high resolution recording mode when an edge-less print mode is set up in the state of 
gap smallness, record is impossible in the 2nd high resolution recording mode. Moreover, 
although record is possible in a high-speed recording mode and the 1st high resolution 
recording mode when a print mode with marginal is set up in the state of gap size, and 
when an edge-less print mode is set up in the state of gap size, record is impossible in the 
2nd high resolution recording mode. 

[0087] Next, the recording mode set up by the control command from a host computer 
judges whether it is the recording mode which cannot be used by decision based on a 
platen gap or a print mode. When it is judged by this decision that it is the recording mode 
which cannot be used, a control section 46 (information means) outputs the alert of the 
purport that a recording mode is incongruent This alert is performed by displaying a 
message on the display of a host computer. In this case, a control section 46 sends out 
the error code of the purport that a recording mode is incongruent, to a host computer. 
And a host computer is receiving this error code, and displays a message on a display. 
[0088] If an alert is outputted, it will change into setting out which can record a printer 1. 
Modification of this setting out is made by any of changing a recording mode, making a 
platen gap change, and changing a print mode they are. 

[0089] For example, although the 2nd high resolution recording mode was specified in 
control command, since the edge-less print mode was also set up collectively, when it 
considers as nonconformance, record by the edge-less print mode is attained by changing 
a recording mode into the 1st high resolution recording mode. In this setting-out 
modification actuation, a control section 46 functions as a recording-mode means for 
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switching. And with modifi^^^ of a recording mode, the control se^wa 46 outputted the 
control signal to the drivinflfnal generation circuit 48, and has swi^^pb the driving signal 
used for record. 

[0090] Moreover, although the 2nd high resolution recording mode was specified in control 
command, since it was in the condition of gap size, when it considers as nonconformance, 
record by the 2nd high resolution recording mode is attained by changing a platen gap into 
a normal state (condition of gap smallness). 

[0091] Furthermore, although the edge-less print mode was specified in control command, 
since the 2nd high resolution recording mode was also set up collectively, when it 
considers as nonconformance, record by the 2nd high resolution recording mode is 
attained by changing a print mode into a print mode with marginal. In this case, the control 
section 46 functioned as a print mode means for switching, and has switched the 
frameless print mode set up by control command to the print mode with marginal. 
[0092] In addition, with this operation gestalt, the configuration as which the user of a 
printer 1 is made to choose whether a print mode is switched for whether a platen gap is 
switched for whether a recording mode is switched is taken by outputting an alert As it is 
made by this to change into setting out which suited liking of a user, improvement in user- 
friendliness is in drawing. 

[0093] Thus, if setting out of a printer 1 is changed, record over the recording paper 8 will 
be performed under the recording mode and print mode which were set up. 
[0094] Next, with reference to the flow chart of drawing 1 1 , the procedure of the decision 
actuation based on the above-mentioned platen gap and the above-mentioned print mode 
and change-over actuation of a recording mode is explained. 

[0095] If the printing instruction (print data and control command) sent from a host 
computer is received [SO], [SI which judge the set point of a platen gap first based on the 
detecting signal from the platen gap detection sensor 16]. 

[0096] Here, it judges whether in the case of gap smallness, frameless printing is chosen 
based on [81, yes], and control command [82]. And when the print mode with marginal is 
chosen, [82, no], and a current operating condition are accepted, and printing is performed 
with the usual control procedure [86]. On the other hand, when the frameless print mode 
is chosen, in being [82, yes] or gap size, it judges whether [81, no], and the 2nd high 
resolution recording mode by the 3rd driving signal VSD 3 are chosen [S3]. 
[0097] Here, when the 3rd driving signal VSD 3 is not chosen, [S3, no], and a current 
operating condition are accepted, and printing is performed with the usual control 
procedure [86]. the error code for on the other hand, making [83, yes], and an alert 
output, when the 3rd driving signal VSD 3 is chosen (i.e., when the 2nd high resolution 
recording mode is chosen) — a host computer — outputting — [84] — it stands by. 
[0098] The host computer which received this error code displays an alert on a display. 
Here, an alert should change "the interior of a printer and the recording paper becoming 
dirty from a current recording mode", and "recording mode to the 1st high resolution 
recording mode. Or please make a platen gap small. It considers as ". 
[0099] If set waiting [ the above ], the control command from a host computer and the 
detecting signal from the platen gap detection sensor 16 are supervised, a recording mode 
is changed to the 1st high resolution recording mode and the 2nd driving signal VSD 2 is 
chosen, [85, yes], and a current operating condition will be accepted, and printing will be 
performed with the usual control procedure [86]. Or even if it does not change to the 2nd 
driving signal VSD 2, [85, no], and a platen gap are switched to the condition of smallness, 
further, if the print mode with marginal is set up, [81, yes], [82, no], and a current 
operating condition will be accepted, and printing will be performed with the usual control 
procedure [86]. 

[0100] In addition, you may make it change setting out automatically about the above- 
mentioned procedure, as shown in drawing 12 . For example, when the 2nd high resolution 
recording mode is chosen at the above-mentioned step 83, an advice alert is taken out 
and [840] and a recording mode are automatically changed to the 1st high resolution 
recording mode (driving signal VSD 2) [850]. 

[0101] By the way, based on the configuration which is not limited to the above-mentioned 



15/16 



operation gestalt and indio^^ by the claim, various modification is D|^ible for this 
invention. 

[0102] For example, although a high-speed recording mode, the 1st high resolution 
recording mode, and three recording modes that consist of the 2nd high resolution 
recording modes were usable, and what was constituted so that it might restrict to two 
recording modes which consist of high-speed recording modes and the 1st high resolution 
recording modes was illustrated with the above-mentioned operation gestalt when a platen 
gap was in the condition of gap size, a recording mode should just be two or more kinds. 
Moreover, there should just also be at least one kind of recording mode to restrict 
[0103] Moreover, with the operation gestalt described above about the gap detection 
means, according to the rotation include angle of an adjusting lever 15, the physical 
relationship of a recording head 10 and a platen 12 is grasped, and although it was the 
configuration of detecting a platen gap indirectly based on this physical relationship, it is 
not limited to this configuration. For example, a platen gap may be detected directly and 
the gap from a nozzle side to a recording paper front face may be detected. Moreover, 
about the detection approach of a gap, based on the location of the member in which a 
lever 15, carriage 2, and recording head 10 grade carry out movable, you may make it 
detect indirectly and it may be made to carry out direct detection of the gap by the 
sensor. 

[0104] Moreover, although the configuration which can be switched to gap size and two 
conditions [ usually / (gap smallness) ] was illustrated with the above-mentioned operation 
gestalt about the gap adjustment device, it is not limited to this. For example, the device 
which can be adjusted to two or more three or more steps may constitute a gap 
adjustment device for a platen gap. Moreover, the device in which a platen 12 is moved up 
and down can also constitute a gap adjustment device. 

[0105] Moreover, the mode setting switch for recording-mode setting out may be formed 
in a printer 1, and although it was the configuration of setting up a recording mode based 
on the control command from a host computer, you may constitute from an above- 
mentioned operation gestalt so that a recording mode may be made to set up by actuation 
of this mode setting switch. 

[0106] Moreover, although the piezoelectric transducer 20 in longitudinal-oscillation mode 
was illustrated with the above-mentioned operation gestalt about the pressure generating 
component, it may replace with this piezoelectric transducer 20, and the piezoelectric 
transducer in flexurally oscillating mode may be used. The piezoelectric transducer in this 
flexurally oscillating mode is shrunken in the direction which intersects perpendicularly 
with electric field by charge, the pressure room 34 is shrunk by this contraction 
deformation, and the pressure room 34 is expanded by the expanding deformation by 
discharge. Moreover, as a machine electrical-and-electric-equipment sensing element, it 
may not be limited to these piezoelectric transducers and you may be magnetostrictor. 
Furthermore, as a pressure generating component, it may not be limited to a machine 
electrical-and-electric-equipment sensing element, and you may be a heater element. As 
a recording head using a heater element, the surrounding ink of a heater element is boiled 
at heating a heater element rapidly, for example, the ink of the pressure interior of a room 
is pressurized with the air bubbles produced by this ebullition, and there is a thing of a 
configuration of making an ink droplet breathe out from a nozzle orifice. This invention is 
applicable also to the recording device equipped with the recording head of such a 
configuration. 

[0107] Moreover, about the above-mentioned host computer, you may connect with 
recording devices, such as a printer 1 and a plotter, through the communication network, 
and direct continuation of this host computer may be carried out to the recording device. 
Moreover, if it is in the recording device equipped with the information-display sections, 
such as the liquid crystal display section and an LED display, the information-display 
section and a control section 46 may constitute an information means. 
[0108] 

[Effect of the Invention] Since a gap detection means to detect the platen gap from a 
nozzle orifice, and a recording-mode limit means to restrict an usable recording mode to 
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said a part of two or more^H>rding modes according to the platen n^^hich the gap 
detection means detected^We established according to this invent^^^s explained above, 
when a platen gap and the combination of the recording mode which the recording-mode 
setting-out means set up are incongruent, it can prevent being recorded with this 
unsuitable combination. For this reason, it can prevent a minute ink droplet overly Myst- 
izing in advance. Therefore, nonconformities, such as dirt resulting from ink Myst in a 
recording device, can be prevented. 

[0109] Moreover, since a recording-mode limit means to restrict an usable recording mode 
to said a part of two or more recording modes to the edge of the recording paper at the 
time of setting out of the frameless print mode to print was established, even if the 
combination of a frameless print mode and the recording mode which the recording-mode 
setting-out means set up is incongruent, it can prevent being recorded with this unsuitable 
combination. For this reason, it can prevent a minute ink droplet overly Myst-izing in 
advance. Therefore, nonconformities, such as dirt resulting from ink Myst in a recording 
device, can be prevented. 

[0110] Moreover, since the recording-mode means for switching which switches the 
recording mode to be used to one in the recording mode made usable with the recording- 
mode limit means was established when the recording mode set up with the recording- 
mode setting-out means was not a recording mode made usable with the recording-mode 
limit means, even if the recording mode which the recording-mode setting-out means set 
up constitutes an incongruent combination, it can switch to the recording mode which can 
prevent Myst-ization of an ink droplet. For this reason, a minute ink droplet can overly 
prevent the Myst-ized nonconformity certainly. Furthermore, since a recording mode is 
switched by the equipment side, the burden to a user is mitigated. For this reason, 
improvement in user-friendliness can be aimed at. 

[0111] Moreover, when an information means to report the purport of nonconformance 
when the recording mode set up with the recording-mode setting-out means is not a 
recording mode made usable with the recording-mode limit means is established, resetting 
of combination can be urged and it can change into setting out which suited liking of a 
user. For this reason, improvement in user-friendliness can be aimed at. 
[0112] Moreover, since the ink droplet of the minimal dose Myst-izes first when two or 
more kinds of driving signals which a driving signal generation means generates are made 
into the signal from which the amount of the minimum ink is different, respectively, the 
ease of carrying out of Myst-izing changes gradually. And since this amount of the 
minimum ink specifies the resolution of a record image, it can suppress the image quality 
lowering after a recording-mode change-over by using the driving signal of the amount of 
the minimum ink which is not Myst-ized. 
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DESCRIPTION OF DRA^ 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of an ink jet printer. 

[Drawing 2] It is the side elevation which expanded the controller of a platen gap. 
[Drawing 3] It is a sectional view explaining the internal structure of a recording head. 
[Drawing 4] It is the sectional view which expanded the passage unit part of the recording 
head shown in drawing 3 . 

[Drawing 5] It is a block diagram explaining the electric configuration of a printer. 
[Drawing 6] It is the wave form chart showing the driving pulse contained in the 1st driving 
signal and it. 

[Drawing 7] It is the wave form chart showing the driving pulse contained in the 2nd driving 
signal and it. 

[Drawing 8] It is the wave form chart showing the driving pulse contained in the 3rd driving 
signal and it. 

[Drawing 9] It is property drawing explaining the flying speed of an ink droplet, and the 
relation of flight distance. 

[Drawing 10] It is drawing explaining an usable recording mode. 
[Drawing 1 1] It is flow drawing of control action. 
[Drawing 12] It is flow drawing of other examples of control action. 
[Description of Notations] 

1 Ink Jet Printer 

2 Carriage 

3 Guide Shaft 

4 Driving Pulley 

5 Idling Pulley 

6 Timing Belt 

7 Pulse Motor 

8 Recording Paper 

9 Ink Cartridge 

10 Recording Head 

1 1 Electric Drive System of Recording Head 

1 2 Platen 

13 Paper Feed Motor 

14 Cam Mechanism 

15 Adjusting Lever 

16 Platen Gap Detection Sensor 

1 7 Absorber Window Part 

18 Absorber 

20 Piezoelectric Transducer 

21 Stationary Plate 

22 Flexible Cable 

23 Vibrator Unit 

24 Case 

25 Passage Unit 

26 Receipt Hollow Part 

27 Piezo Electric Crystal 

28 Internal Electrode 

29 Pars Insularis 

30 Passage Formation Substrate 

31 Nozzle Plate 

32 Elastic Plate 

33 Nozzle Orifice 

34 Pressure Room 

35 Ink Feed Hopper 

36 Common Ink Room 



38 Nozzle Free Passage Q^^big 

39 Stainless Steel Steel PmW 

40 Resin Film 

41 Printer Controller 

42 Print Engine 

43 External Interface 

44 RAM 

45 ROM 

46 Control Section 

47 Oscillator Circuit 

48 Driving Signal Generation Circuit 

49 Internal Interface 

50 1 St Shift Register 

51 2nd Shift Register 

52 1st Latch Circuit 

53 2nd Latch Circuit 

54 Decoder 

55 Control Logic 

56 Level Shifter 

57 Switching Circuit 
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t. C<73jil!)iF3.:i.>v h2 3^JjR«rtprfg3jf'y— X2 4 
'^r-X2 4a)5fe5gffi|::^^*+L*3Sfi&^--;; h2 5 

[0024] >>-- X2 4I4. 5fe^<t^«7!)<^(cMjftLfc 

fey. l|X«ftSSP2 6rtlCl41il||^ZL-'y h2 3A<i|X«rta 

3£$^^-Cl^«, h2 314. EaSttT 

2 0(;)«5«tt5fe>ffi (BP*,. jfe^MSP) ^5fe«ffliJM Pices 
^ittz^mt^thXn^). HS«2 1 A<lJXlWffi«P2 6(0 

mmizmm^fixi^^o 

[00253 EBiii(i^2 014. E.tim^m=f-<o-mx 

- fey.- ma^«i6«^^<D--^-«-t?t;-fe-?.i-cTOEaj5i6 
X. 2:0 (4. - \^)vmz^m^'m:m;>Jnufzm^i^^K>x^nr. 
y. Si^fija5i>*<@^«2 1 ±ic^^SF+irL>So *l 
r. ^Kwmi=f-zo -<j)%mmm\t. -f-ti-ftisiEK^ 

^<;/ h2 5<7)a«Il2 9lca^H^*+irt^-5„ *fc. :7 
\y^i^-yn,*T-:?iVZ 214. B^*R2 1 <!:(4S>ttffliJ<t/d: 

[0 0 2 6] giESS^-<y h2 5(4. ig4(c^-r<fe5(::. 
35K}^fiESt53 o ^ra(cft^■cy X;u^u— h 3 i 
Kf^fiK£lE3 o0>-:«a)a{i!llceSL. 9»t£«3 2 $y 
XJU:^"U-h3 1 tl4JS?tffl!li:JS:*<fe:&0)SffliJ(cEML 
ranf •& C <!: t?«lJS ^ tir t > -5 „ 

[O O 2 7] yX^WrfU— h 3 1 14. K'V hJ^R£?Bft|C 
Sk*lCLf=e-y5^-C«tt(7)/ X;UBBP 3 3-S5iJtt(=llia: 

■CI4. 1 8 O d p i ©e yT-C9 6<1<7)-/ X^UB^P 3 3 
— SBBISL. cttt,(D-/X;ugBP3 3 "lcJ;oTy X;u 

(0ii;s.i4fe) \znm^-\i:xw^mr^f&-t^, 

[O O 2 8] 3S8SJ^J5ES1fi3 014. yX/U^U— h3 1 
<D*yX;uBBP3 3 "lc^t(E$l±ri±*^3 4i:^j:-SS 



[0 0 2 9] W1t«3 2tt. S*S3 4fl)-:Sa)MPS 

y, X7"r/^xlBiifi3 9±icpps (;K'j:7xziL'>u- 

JU^T-f K) %?(Dm8i:7w';UA4 0$5 5*-hJlPXL 
■r-S»»a)X^>UXfl«S3 9^, S|«SlcX'y^>yiiD 
[0 0 3 0] ±fELfc«fi£$*-r-?)IBe^'^'V K1 O"?? 

li, l±a^il^l^F•2 0$«tmLrSl^)T•fi#:^l^3 (o* 

y. mi5t^) ic#ft$-i±*;ii:(cj;y. aaiJ2 9A</x 

•5ffifli7-r JUA4 OA<^}^LTJ±*S3 4A<J|Ri^-r-5o 

l±aiii!i^2 0$AaL-cffil(i^fi^:^r6i(cJix$il 

$1±-5i:. fflfli7^'iUA4 0a)^14lcJ;y|±*^3 4A< 
»?S-r-6. ^-L-C. m*^3 4<DI»ifi-^J|K«*«lU»-rS 
Zi:(CJ:y. IE*S3 4rtO)-r>'i7j±**<3Ei(lLTyX 

[003 1] iH±<DJ:oizm^$*lfz:f'j:y9 Mt. IB 

»«ift©ie«i*i^i=j:y, +-v'J-vi?2<D«i|ii^rRi'^'a) 

$-ti-TJiift2iy a— ^ 1 3 a. 1 3 b^EteUTfgS^ftS 
$jlftiiy^|q|l=^ltl$-t^TB!l«£t-S. -etOi^Ss t&0i 

[0 0 3 2] *fc, ca):^u>4' 1 -eii, i«iBl««t'f 

«StS^^- KJ: y * c>lct3Mi®««ffi^ JSiOfca 2 
[0 0 3 3] *t>ic, c<z):^y >^ 1 -eii, lE^ffisfl) 

±mzm.-oxmmi-hmmLmm=B- K-c7(Die«i(iftA< 

iSicHorffBiJ-r -So tBMiM8<DSii^fflijicotNr 
*lii*-e-*ffcEPBiJ-r*o C(DlBfiH6ft-ei*, IH^IItt8 

©ffiwj; y i^^^iui'^mmaiwm'f-'^ ^ fflsur 4 a 
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fcto, 2lcj3lt'5IB^»8<7)4m(Cj*r5-r-5 
{4aicliqRi|Xi*Sgn 1 7^*EJl^lSllcJlJg3F-frri$lt. 
^^7^>1 2<DS®«IJ(C, C0)?RJ|X(*^g|J1 7lcBa*-t± 

■ceftii5H*i 8^iBM-r^. 

[0 0 3 4] C©?ftlR(*1 81*. :/<7$l!RJttLTWai 

>^;"S*K1R(*1 8|CJ:or?ftl|RL, «»f -5. 
[0 0 3 5] iXiz. zf>)>^ ^<om%fl^mfS.^z-^l^-CB!i 

i/^ar/ho— ^4 1 f^«J>hx>i?>4 2<!:*«»x 

[0036] :/y>^«n>hP — 74 II*, m^L'Sl^ 

— -71— X43 (laT, naiI/F4 3i:LX-5) 
i:. ^ffl^—- Sifl)IBtS**fT3RAM4 4i:, #8^*— 

cpu^*^f>^^^f|J^alSP4 6.!:, -J7d-v^ii# (c 
K) i§^±-t^mmsiS&A7 iB»'^'y Ki o^ttis 

-r^lElilll^ (COM) $^)5E-ri)Kl!l(i^*J5EIel8&4 

I) &i;sgaftii^t?^:/'j>hx>v>4 2iciini-r-5 

fc«)(D-f ■7X— ^4 9 (JMT, rtSPI/F49t 

[0037] I / F 4 3 I*, ■(Mx.l*4^-V^'i7'S»3 — 

f'-5'*fcl*«tt©T?-4'A^e.!{ic-5aiBiJ7*-^'*;^x h 

ii-aji/F4 3^iii:rA*$ti-5o nsui/F 
4 3A^^>li, h3>ea.— ^iicj^Lr ev— fi-^ 

(BUSY) ^f>T^>' U (ACK) tf^ta^f 
ic J: y , IB^=E- KiS^tS^llcSrS < iB«t=E- K*<fi6ffl 
a— KS^nSP I /F4 S^aCTTt^x ha>bfi— ^t(c 

[0 0 3 8] RAM4 4I*, Slf/^'y^T, ^fH/^-^/-^ 

r*ijffl*HS4,<o-^iE.*, g<i/<'y:7Tici*, nasi/ 

F4 3A<g{iLfc/^X h3>e3.— SiANf,fl)EnBiJ5^— 
*<-^WlcfB<g*ti^, cti|yj/^.v:7Tlcli, $ijjaiai4 6 
|ci:or«fyja-Klc^Sl$*ifcc|ifazi- Kt'— S«*<fB 
18**1-5. ffi*/<'y:7T(c|*, K-y hS<7)H]^5^— Si 
( K-v h/N°^»->5^-'S') t<mmt^tl^. ROM4 5 
I*, «IJW4 6irJ;oT*fT*tl-5=&affJW^I'— 



[0 0 3 9] igi!)1i^^fiE[a]S&4 81*. :f:mmznii-^ 
1 ffiWe^ V S D 1 , m 1 ja5»«flEIB«^- Kt?ttffl 

$*i-5m2igKiii#vsD2 m2S««si2^=E- 
K-cfiiffl * ti-sm 3 V s D 3 i A> f> * 3 as 

»t?*#RS LT*iaa- K5*-^» * ±I3©E|1^7*— 51 1:: 
Silt- -5= Cfl)EP^5*-^H*. «!l^tf2e'y KDKfflttf 

[0 04 1] z(omm^titzm^^—'Snttiiti/^^>y7 

7^— 5'*<i#P>*i,-5i:. Cl(D1^75^■a)^^7^— S» (SI) 
14. ^95 1 / F 4 9 ^-rt- LTlSS-^-y K 1 O (C v U T^U 

KirjfT«^»iMmi-5"o 

-:-.rtO; 0.4.-2 A 6.f*-.~|SSP:l-^^ 9 ^ jl 

Cria®'^>y Kl Olc^-y^^li-^ (LAT) •¥>^-V>^ 

(CH) *«<*-r-5. ;i*ie,a)^'y^##'V>^-v 
>t^^Mf^i*, IBiftli* (COM) $«fiKt- -5/^^ux<i 

[0043] *fc, 4 6 14. IE»*- KIS^ ¥19: 

«EPBiJ=E-K (iit*yEnBiJ=E-K) ^is^-r-So 

[0 0 4 4] «1J»1S|14 6I4. IHJ**-K«i]K¥ 

K$3SSrofBS=E- K (S)$I5»=E- K. m 1 a<ji« 
)SfE»^-K. |g2S»«fita®=E-K) <0-aJ(Cft(||S 
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[0045] :^"j>hx>'::;>42(4. fsfl^'^ >v K i o 
[o o 4 6] las'^-y K 1 ocoasiffiB&m 1 1 14. m 1 

v7 hUvX^ 5 0SLt;m2v'7 hUvX^ 5 1 A^i^>/.f 
hUv:^^r|alBSi:. Hi ^ ^v^IhJ1»5 2 i:m2 7 
•>^lHl»5 3<!:ANe>3Ef*7'>'?=^lHll»<»:. T^a— 5^5 4 
*flfflini?'y<7 5 St. L/'^iUi^^^r 5 6 X-< 
^IllK5 7i:. l±m^il!)T2 0i:^fiix.rt^S, -^-L 
T. hUvX^i 5 O. 5 1 . i&^'y^lHll^S 2. 

5 3. 5*3— ^fS 4. U'<jUi^7$r 5 6. X-f -y^mBS 
5 7 . RlfS.'^mWl^ 2 0 14. K 1 O 

a)^-^ X)[yma 3 3 •••icJtJ3;Lr«!i!(l£i+p>ttS. 
[0 0 4 7] CODtBSk'^^:/ Ki 014. ::fu>^'3>ho 
-^4 1 A^PjajHi^T-^i (KSifllffi) f=»':5tNT-f> 
^5S^n±aj-r-5. -^^y. ::^U>^3>hD-5 4 1 A> 
^©ffi^T^— 9 (S I) 14. *iiIelS&4 7A^f)fl)-?P•V 
^ffi^ (CK) ICpJSaUT. l^^flJI/F4^3&^t.m1 

:? hue^x^i 5 0&i;ss2i/7 s i icvut 

— Stl4. 2 f'v h(Ox— ^T?j&y. I^isa^. /hK-yh. 
* K-y h. K-y hA^e>^^^.4PgiSi^S■r. **!fi}^g| 

■CI4. nt&t^immtum (oo) -e^y. /hK-^hA^iig 
iSWffi (0 1) -cfcy. + K-y hA^pgifflffi® (1 o) -e 
35 y. :*;K-v hA<^PtS^ (11) x^^o 
[00 4 8] CcDffl^T— ^«I4. ^-K-^KS. fin*). * 

• m □ 3-3 • --fcirr "5"Tm t* -iT k ( if h or m^— -s* 

P3 S-lcMf -S-tiilf h (e^yhl) (7)7=— 5iA<|| 
2V-7 hUi^X^i 5 1 "JcA^^FH*. -tLT. y*J> 
^1 3> hP — 54 1 A^^><05•V5^^1■§• (LAT) A<#5 
•y^iaeS52. 5 3(CA*$*t-6i:. mi 5'V^lH]K5 
2" I4B]^t'— ^ta)Ti4t?«y h<0-r— 4r$5«y^L. » 
2 5'y^lHlK5 3 "l4Bi^-r— 4'©±iatf'V h$5'y^ 

[O O 4 9] ^5'Vf^l2lK5 2. 5 3t?5 Vf^^Ftlfcai 
^T-f 14. **)C-r'6TZi-^r5 4lcA***l«, 
5*=I-^r5 4l4. 2e'y KDHl^T*— S» (PSSIffiS) ^ 

^— Sfl4«S!ie'y h-C?«fiE$*T,rj3y. =&lf >y H4iBKl 
{i# (COM) *«Ja•r««•/^i^X^g#(C*^lCLTL^ 

•So -eu-c. h<ort§ [^55^14. (o) , 
(1) ] lcjs;crEmSgi()T-2 0(cM-rS/^;ux{i^<7) 
«$&l!^^^l4l^tt^^SA<a#?^fi^•5. /^^l^Xfi^Ott 
$&*l|ffil|COt^T^4^■el^ilSt--S. *t=. — 4f 5 4 

•••(ZI4. fiJffllDv-v-? 5 5A^^>0)'J»-f 5>yffl#tA* 
*tlTl>-So C(D$llffllP v-y-:? 5 5(4. 5-vT1i^ (L 
AT) (CH) (-ScJtNT^i-r 
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[0 0 5 0] #5^3— Si's 4 --ICJ;oTSIR^tlfc/^JL. 
XSS?7^— JiCcf-> ^fll|*^^)llll::, •S'l'£>^^« 

> y -C li/ <iU^aS?T*- 51 «c is It -5 2 « B fl) t* 7* 

[005 1] Z<DU-^;Uv-7^t 5 61*. mi±ii*ilSi: L 
TtillL. /^iUXig«7=-4'A< (1) 0)«^(C|*, X-r 
'y^lHll»5 7SgEl!|-C#«BlE, 155 ji.lia+;|i;u haffi 

5 6-eSE$tlfc (1) fl)/^JUXS#?7*-^'l*, X-f-y 

x$a«?fl«n=Eaiii(i^2o(c#t$&t-Sc ^LT. x-f 

ggiiii^ (COM) A<«$&$nTtjy, aj*ftij(c(4Ea 
iSWiT2 oA<j*«**trL>*o 

[0 0 5 2] /^)\^7.WSi^—9\t. X-f -y^lHlISS 7© 
-IUXS«7^-^iA< (1) t?fc-S«8ra*l*, X-f^V^lHlK 

5 7 A<»«ttffilc^j:oriEl!i^i#*<Eaigl(i^-2 0(=«t 

ji&^FH, c<DiES!i«#lcsE;i:Tl±ailg»i^2 OIDB^U 
'<;uA<^'(b-r-5= xf-y^ialS&s 7icj)nt)-5/^;u 

xafl;^'— siA< (o) (7)wra*i*. set^ 

c:o)/^7UXSfl!T^— 5»A< (o) rowraicfct^rsmsift 
^2 ooSfiUKjui. /<Ji^xa«^— 51*^ (o) 

[0 0 5 3] JRIC. igi!j1i^*fi£|5]8&4 8A<^fiE-r-5ffi 
(COM) i:, C(0|gl!lfi#lcj;§'r>'>;-Sa)l!t 

^l«<J«llc•^L^-ci$lll^-r'&. :i<ovmm^±^^^^ s 
- K-effiffl* 4x4311 ffiim^vsD 1. islxs. com 

1 ffililli-f^V S D 1 (Cj3l+i>igi&/^;UXD P 1 ~DP 3 

^^■r iKj^ia-efe-So 0 71*. mi is«««f5^*- k 
-efigffi$;h.'g>m2Si&(i#vsD2. islxS-. ca)m2S 
l(ifi#vs D 2icj3i+*ffiWi/«;uxvp 1 . dp 4. D 

ps^TT^-rmrrnx'thho nisi*. m2s;<g«)SfBS^ 
-K-efi6ffl^?ti-5»3SES()fi^vsD3, ai;. c<d« 

3Ka61i#VSD3lcj3lt-5SElb/<ibXVP 2, DP 

6. DP 7 ^^■r;^^KEn?fc-5■. 
[0054l *-r. mi lEiftli^vsD 1 lc-^^^rl^^BJ 



(*, m 1 iEli/^^ux D p 1 1 , m 2 iEl(i/<;ux D P 2 

i:, m3iES(|M*;UXD P 3 t ^WBIJ^^T Ai>qic-ig(c 

[0 0 5 5] CtL^COmi ffiKl/<JUXDP 1 . m2sgsi 

/<;UXDP2, St^m3ffilft/<JUXDP 3(41514x4,1511: 

iKJ^R^tt-cfcy. 4'[ii^m^avMA^f,«:*:S^iVH*-e'(' 

-;uKs^t. s*:B^4vHA^t,a^sa^4vL*Tgla!t 
(ca<4^Ti^$#4i!tais^i:, a<a«(ivL$Bir^f$ 

Si&vM^-es{^$±»$-t±-&ftii£si^$iiiic^jg^-r4 
ci:■e1iJjE^4xrt^•So c4xf>roKiS/<ji^xDP i ~d 
p 3(4, -j-H^txA^mJtt-e-f i^^m^^^^ms-m^v 
fc-S. -^^y, -oroffili/^;uxA<mas«i^2 0(»« 

yX;HBP3 3A^^)P±al^4^-S>o co)<t ^tttb^Fti-^-r 
>-:7;"S(Dfil4. 1511^(41 3. 3pLaS(CJS-&. -ts* 
y, C(Z)»11gllfg#VSD 1 14, -f >-^i*:«A<l|Ltx 

[0 0 5 6] C©|g1 SBiftli-^-VSD 1 $fflL^SaiJSlB 
^*-K-C'(4, EmSi!)^=-2 0(c«t$&-r-5SEi!)/«^UX(D 
»*««-#--5Ci:fcJ:ypgai«»*ffoTL^*, «^ 
(4, iglft/OUX^ 1 o#t$&-r4ci:-r?/hK<y hcDlB^^ 

^fU^, ligii/^JUX$-2-3«tji&-r-S)Ci:-C* K^y hOfSfii 

5fTLV IEia/\';ux^ 3o«$&-r-5ci:r-:*;K'y h<DI5 

Co 0-5 7 ]•■ tTor :~7^a-3''5-4"(4. ■iRHsrajHi?:^' ■ 
-4'_-miiW$S O 0 ) _-vi-4v hVK.h^^ 

gjo 1 ) . * K-y 9 (ISiiaffilS 1 o) . :^ 

(D/^^UXSS^T^— ^r^±]5£-r-5o ^LT. COT/^^l/XS 
S^t'— S»<7)#f«y h(4, =&/^°;^X^i^(cJl^(E:LT^^4„ 

o^y, /^;uxig#?T?— 5i<DfikJiijtt*«v hA^omi ig»l 
/<;UXDP 1 ICj^JtL, 2»Sa)tf'y hA<m2ffiiii/<;u 
XDP2(cJSfjE;L. fikT{4<7)t*-y hA<m3iEKi/<;uxD 
P SIC^tELTl^-S. Z.a)fzH>. T^3— ^f5 4(4, I^SS 
fiiroW?:^*-^^ *aiR-r -5 C t IC J: y /<Jl.xa#?T-4i 
(0 0 0) S^fiEL, /JvK-y hOEP^T^-^i^aSR-r-S 
Ci:lrJ:y/\*JUXS#?v^— S» (0 10) ^^ligl-^. 151 
«lc, 4JK<y ha)Bl?:i^-^'^aiR-r-5Ci:(cJ:y/^ju 
xa*?^*-^' (10 1) $^fi£L, XY^-y hOEP^T*- 

^^ffliR-r'S-iic.fcy/^ii'xasiT-ai d i d * 

[0 0 5 8] C4x(cj;y. /hK>y h<DEn?:7=— 'S'(cS-:5 

m-ri.ffssas^2 0(=i4, m2ffii!i/<;uxDP 

2f£(t*<tt$&$4xSo l^»(=* K^y hcDH]?:^*— 5i|z« 
-:3^^-cm1 lEii/^^l'XDP 1 i:m3|gl6/^;uxD P 3 i: 
A<«J&$4x, :^K'y K7)En?:T— S'(cS•:3L^Tml^Ei!) 



ffi^T^— ^il->5HSLry X;uMP 3 3A>P>(iJ!!?i 1 3. 3 

/X;UB8P3 3A^f>(*l^1 3. 3 p LG)-< ><7-a*<2lHl 
l^l+TDtaiL. tB®ilSft8±(Cli^tt2 6. 6pLSS<J) 

3. 3 p LCO-O-^jgA^SlHlS^LTetaiL. f elites 

jdt**L*. <i£or. croaatB«»^-K (miffittifi^ 

VSD 1 ) ICfcltSft/h-f >^fi(i, 3. SpLT? 
[0 0 5 9] m2iElj|«^VSD2|COt^TlttW 

-r*. zrom2ffil61i^vsD2ii. -f ^-^MA^RiS:* 

;uxvp 1 /hK-v hcD-('X7jg^q±aj$i±^/h K«y 
hgBKl/<il'XDP4t, (f K-y hW-O-i^aS^etai^F-li- 
Sclj K-v hiElii/^;i':^DP 5i:$ffi8ara»TBF>q|c-S 

[0 0 6 0] ISSill/^iUXVP 1 I*. a^SS^4VLA^f> 
C<7)«fi«i4V L<>:y t'>LSit^»2g(ga{4VL 1 * 

^VL 1 $R^f^l$laili»■r•6«^i■ft^^-;^Ks«t. m 

$4x4, zroSMSift/^juxvp 1 A<mttSib^2 oic« 
[O O 6 1 ] K-y hffilft/^JUXDP 414, SlSSiiV 

^F-t+^ngsismi:. s:*:m^4VH$®<)st^l^[BIs^t^#•r 
vH<t y t'>L«t^»2«:*:a^avH 1 *-ca:«fl*)3Sn« 

H 1 ^fil<SL>ftfffl$H#-r-5!±aj7h-Jl.KS^i:. «2 

(D/h K-y hiEia/N°;UXDP 4A<I±mSl!)^2 0(C«$&$ 
ti-gxt, /hK<v h$}^J?KLf#-i)'>fi. 09x1*5. 5pL 

[0 0 6 2] tla K'V hSEKr/^JUXDP 514, 'f>^75a* 
thaj-r-SQitb/^Jl'J^P S 1 tcroettfc/^JU^P S 1 0)^ 

sjtn$ij-r •S)*<jJS/N°^i';<. p s 2 1 ^ (i^-s. ettti/^-iux p 
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SI 14, a«®fi:vL)!)>e,m3fi^a{ivH 2*-C'0 
s^t, m3g;»jm<4VH2SRifS(^rBm^-r-5i!K5§7h 

-iUK^^i:, m3a;*;B1iVH2A>f>a«a<4VL^ 
«ji£*tL^o tffc, |g3fi:*;m{4VH 214, &:kmikv 

H J: y t ffi < B 2 a:fc:«<4 V H 1 J: y tst^miaiciss 

COtfJ K'V hffi»/«il/XD P 5 A<mSS»i^2 
0(c«t<&$H-5i:, "fK-y h$}^fi6Ul#-Sa, fffljllil 
1. 5 p LgSa)-<>^7jSAVX;UBBP3 3Ax?>q±ai* 

[0 0 6 3] Ca)%2ig|&{§#VSD2$^(,xS%1 K 

««S8B&=E- KTI4, K-y HKl!|/<iUX D P 4 * E 

SliliT2 o(c#t$&-r■5ci:-e/^ K-y hrolBflt^frdo 
Sfc, « K-> h5Ei(|/^^UXDP5SI±«SlS^2 0lc« 

^DPAfPi^^y hSgl!|/^iUXDP5i:^SiBSfl*l(:i««& 

^''5 414, $nm<Dm^7'-'f^mm^^zt\z^ij/< 

;uxa«7*— S (IOO) *^J58L, /hK-yhOHl^TT 

-■5'^PIR-r-5Ci:lcJ:y/^jUXjgS?T^— S" (O 1 O) 

zi:(cj;y/^;u;;^SS?^— (001) S'^^L, :*:K 
KDB]^¥-^*BIRf ■5Ct(cJ:y/<JUXa«?5*- 
^ (Oil) ^^fiE-r-So 

[0 0 6 4] ZtL(C<fey, IflB^CDEn^Tr^— S( lcS^t^ 

BBP's's-A^-iStts-. ' 5 p- cmfSoTt^-'ymt^'&Qix.: 

1 1 . 5 p LSSro-f >"j7;-a*<ttaiL, ffiSkjK8±(cl4 

(c&-:5t"»r MiSf ^ / X;uBlP 3 3 A" f>(4^ti- 2 3 p l 
li)S(0-<>':7jaA<ttai**r, tB®ilft8Ji(ci4:^K-y hA< 

m^^*i^o ceo-c, clom 1 a««ffitB»=E- K (« 

2igi!l11^VSD2) (Cfcl+Sa/jN-f >^ai4, *?|5. 
5 p L'CJfc'So 

[0 0 6 5] -eUT, ;i©SSlS««!ffiKt»=E-Kl=fc 
[0 0 6 6] m3ffi»|<i#VSD3lCOtNrSJilfl 

■r-So c(Dm3igwifi^vsD3t-c>^SAW.f-s« 

igifi/^JUXDPei:, * K>v hfl5'r>'>;"S^P±ai*-t!-^ 
* K-y hiEi]!|/<;i'XDP 7 i:^fflBiI)^»TCP»g(c-5Slc 
^S-B-Tifey, 9]Bi)JS«STC-e«|yiSLSiaEt--51i^-C 



# 
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[0 0 6 7] «Stil!i-'\';u:^vp 21*. semficv lan^, 

<4VL2^R>f^^ra$ti*-r-s0SiS;^-^uKsmi:. m 
ckdisski/^juxvp 1 *<sasaaT-2 oic« 

■S. C(0flklii(i/^ii^xvP2ic^Mt.&%35fiS 

i4VL2l*, fSSKAjUXVP 1 «)m2a<SBiaVL 1 
<fc y t.'>L1Sl^mi4l::^S^?^xrLNS„ 
[0 0 6 8] /hK«:/ hiEia/^JU:^DP 61*, SeSfiV 

:fcS14VH ' Jcy t'>L<Su^®2a:fca(ivH 1 ' 

ca)/lxK>> hSEKi/<il/XDP6d<EEaiilb 

^2 OlC'BtJs&^Fti-Si. 'hK-y h^fl^J5EL#Sfil<'> 
CT^(* 2. Op LMSa)fit»/h-r 

P 3 3A>P>etaJ$*i-So 

[ o o 6 9 ] * K hffiWi/^ii';^ D p 7 1*, V 

"LTbv bTtt' ramm V m m t? ^'-:> ^7 jes^^etiB $ ^^ci^nfiw 

fivH '*^f,a«a^4vL*•^?38Latlca{i^T»*■^:* 
;t->— Ksm<t, ««sfiv LA^f,*|as^4VM*-em 
»-r*m2iMii7i^-iuK5*t. 4'laa<4vM*^p,a« 

CO)* hiKift/^^UXDP 7j!i<lEailltlT2 OIC 
««&*+L-S.»:. * K«y h^ff^iSLfiSM, ^7LI*5. 5 

p Laftro-f >^?iaAVX;uMP3 3*^e>ettii^F^^So 

[0070] C<Dm3fSffilii-§-VSD 3$ffl^^-5m2ai 
^^iSfS^^— K1?I*. iV- K-y higt!)/«;UXD P 6 ^J± 
miiiil^2 0lcfltji|-r-5-<!:-C/hK'y hroiB^^fr-Po 
*fc, + K V hlEM/^^UX D P 7 *Eaiil!i^ 2 o lc«t 

XDP6<!:4= K-v hgglfl/^^UXDP 7 <!: ^al/ISMI=tt«SS 
■r-SCiTt?:*: K-y h<^)tB^iS:^^7•^rt^-^)„ il)*>, T^n — 



^r5 4i±. *tH»fl)ai^7*-a«*aiR-r.5^i:icj:y/< 

}\^7.WSi^—^ (100) ^^jSL, K>y KCDHl?:^ 
(PgiSlffl^fiO 1) $SIR-r*Ci:lcJ:y/'?;uxS«? 
T^-^i (O 1 O) ^^filt-r*. * K-y KDEP^ 

(i8iii«*aio) $Hi?^scti=j:y/<;uxa 

S^t'— Si (00 1) ^^JiEL, :*:K-v h<7)B]?!7'-'Sf 
(PgiSWffil 1) $ffliR-r-5Ci:(cJ:y/'?;uxjgS?7^- 
(Oil) $*J5g-r«. 

[007 1] c4xicj:y. i^aBSajH]?:^— 
iBP33*NP>i*2. opL esroffiis/h'f >^ ;*aA«ctai 

ffi»iSt8±lc|*/hK-v h*<Jl^fiE5F^x^. l^flllc. t|i 
K-y htom^T^— ^lcS-:Jt^rStlS-r-5>' XjUg^P 3 3 
A^f>(*5. 5 p LaSO-f^^jSA^etaiL, fBMiiSasJi 
(CI** K'y h*<flgj5E**iSo ^Fe>Jc. :*:K-y Koai^T* 
— ^^lcS■:5t^T>^fE:f -S/XjUBP 3 3A^'^)l*^t1•1 
1. 5 p LaSiTJ-f ^-^jSA^tttii^tt. leHilftSilcl* 

(m3ffi«i(i#vsD3) icfci+sa/jwi/^^a 

I*. iji?)2. o p L-ei5-5„ 

[0 0 7 2] z<Dm2B«?«Si5Si=E-K(cfclt^;*:* 
/Jv<D=& hl*> 111 S5S?itiSI3^^- K<D=& K-v h J; 
y t-f-^L-e^i/h^FLx. ;ifl)fc«>, «kySL^««!S-eS5®i 

[0 0 7 3] c<7):^y 1 a)S^lf*lcoL^r|jiM 

[0 0 7 4] ;i©^'j>^ii4, Th;?. ha>tfi— aiA> 

a -7 > K ^ g« L fc P> I*, m»n 4 6 (SB^^- KIS 
^^S) 14, iH»=E-Klc-DL>-C<D«iJ»3-7>K (iH» 
=E— K|g^tS«) lcS^L^r. «Sa<DfBfii=E— K(D*A^ 

ai4 6 (BIBU^E- K^^^lft) I*. a]Bl|=E-KlC•:^L^T 
(DWa^^K (igtlRLffiBiJ^E-KISSffi^) 
#, EPBfl=E- K*8S3£-r-5o BP^, !»*y WBiJ*fi^5ii 
«EPBil=E-h\ sKLM*, a«tLWBy*ifa»«ILE[JBiJ=E 

[O O 7 5] IB^=E- K-V>EnBiJ*- KA^Kt^iF+lfc'Ece) 
tf, «iH«iail4 6 (tB«k^-KWffiai*#l9:) I*, lEMfi 

-^±l«lH]SS4 8\!'7'3-5r5 4IC{BlJ(SP««i (tB»=E-K 

[0 0 7 6] c<D*i]8ipffi®{cS-:5^, igl!l<I#^fiE[Hl8& 

4 8 1*, iBfii^E- Kicfl; cfcmwimm)<±^^mtii^m 

*J»ffi$8^!SeLfc/d:f.(*mi lEltlfi^VSD 1 (|2| 

6) i±!S.^Mm^m^m^L, s i s<s«stBSi^- 



# 

fi#VSD2 (0 7) ^^fignltg^fttllS^^L, «2 
fc/j:t.tfm3|gii)<f^VSD3 (1218) ^^fiEoTtg^ftt 
[0 0 7 7] 7'a-'Sr5 4(*, EP^t^— (Pgffll 

w«) t/^juxigs^f'— jtoiia^d^^-a-^is^-rso en 

$^]^fi|J4 6A^f,a)*^J^W1t^^(cS■:5t^rlaS^?^^fc 
Coo 7 8] IH»^-KA<IS^*ixfc>Ece>li. t^'J^^i 

fc+L(*, ffifflpriig/d:iBe=E-K$3ajia)iB»=E-Ka) 

-fiI5|c*i]|St--S. 

[0 0 7 9] ip*,, zf^^>^^rv::fizmi,x{t. 
iSStafii=E-h\ » 1 afs«fifeg^=E- K, ri;. ^2 

ll^VSDI. m2iEl(|ii^VSD2&l^|g3igi(|«^ 
VSD3. O^y. ffiWHi#^fiKIlli&4 8A*^J$L#«. 

2iifiEfflpr«B-r?fc*A^ m3ffiiaii^vsD3(*fiiffl-c 

[0 0 8 0] ztvi*. ■:f^=r:^^'^vift^mth%m 

T L* 5ffl^^*5l±l='te oT L* 5 ^ i: *l» Cfc«)-<?fc 
5o mx.it. «2S»«!«IH»=E-Klcfclt«/hK-y h 

[008 1] ztDct^iaQics-^L^riJiis-r-So ms 

>=^^'>:/) t<Dmm^iji-r^itmx'&^). mmu> 

VS D 3(cfc(t-SS8l!/JW ^•J'iB (2pL) (nmfjiiS. 
VS D 2|Cfclt^8t/h'f ><7ja (5. 5pL)fl5a5t7jS 

[0 0 8 2] ca5fflftJ/hi'>':7-aTM*. 

«Ti^A<>;^i^ ia9i-n^-rj;3i-. 2pu?iS(D^ait 



(10) #iB2 O O 2- 1 9 2 7 1 4 



H 1 OlC^-rj:aiC, :^^7'>^A'«y:^A<2. 3mmt? 

I*. taet/jN-f >'?;-a(*ie^iia8ir«5»-e#-ric5x nt 

5. 5 p L<D0/JW>^jai*. mfTBBgt2. 
3mmlCj3(t-5S«ffaffiA<ISIif3m/sT?*-5o COfc 
«). iBfii«ft8'^{t3SlcS5»$-a-§Zt*^-e#*o 

[0 0 8 3] -^^ WBlJ^E— K(cg|LTIi. a«fflBiJ=E 
-K (It* y WS!!*- K) A<l8^$HTL^-S^^(-^*, 

«iSiE»=E- h\ m 1 s««si3«=E- h\ at;. « 2 

»*<pr«|-eife-s*<. m2jg!«««iB«^-K-co)fHMkA< 
&t;m3iEi(iii^vsD3. o^y. ffissfi^sfemniBS 

4 8A<^JiELI#«^TroKtll<l#*<ffiffl»rfiE-C*-5o - 

iit«tUEni!i)^-K-ei*. mi lEKili^vs d i .ts 

2iEl«l«^VSD2l*filffloI«g-eifc-5A<. m3|glj)«# 
VSD3li<$ffl-t?#/it^, 

[0 0 8 4] ctii*. 8B«iftt8<ojaj:y tnfiM-cttai* 

8©!it<fey51-ffliJ-I?t,-l'l/'^;'SMS±tb$tl, ZCD'TV'?;'® 
|COtxTI*IRJ|R(*5SaJl 7$aCT?ftl|X(*1 8l=;?Ri|3l* 
ZZ-C. Z(DqRiK(*1 81*, :^^7">1 2(0 

SffifiiJ«cisite>tirt>-5a)-c, •O'j^ja^iiRilxt^i 8IC 

tj$SA<^ELTi!SJR(*l 8(c«pi-e#'Ej:t^lS35<a5-5o 
[00 8 5] S0*>, Si OIC^-r<fc5l-, ^^r^'jrfibO) 

ttSlicfct^T/ XjixMp 3 3 A^f,qal|x^*SS*-^?a)^Si 

I*. 4. 5mm-efc.6o :i0tztb. mSiBMIl^VS D 
3 (m2S««SI2»=E-K) tflB»$ff5i:, BI9lc 
*-rJ:-5lc, 2 p Lfilt<7)Si«»/JX'ri/'>5gli?RiRt*:i 8 
'^SSi-r-SM, PU<li. yX;UgBD3 3ANt,2. 5m 
mm^f■r'&i:J^it*<Om/s irsEf o-CL*-5o SEoT. 
COffifik/JW^-^SS^lRilXflci B{zm«SL^i±?>^titm 
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h'(b^^tlllc|5feJtLrt^^o 
[0 0 8 6] C(D<fe5l=. ^HffiJ^SS-ei*. Zf'y^^df 
V yizA-:! < 2|PJBri: . wm=^~ KlcS-:J <nmt^m 
■e-TfToTL^-SiD-C. ffifflpTlil'SCffiek^- Kiiia 1 OIC 
TT^r^^izfj:^, SI)*,. ^-^-yTf/hcDttSS-Cli^y^Bi] 
=E- KA<^^*ixfc«^lc(*. SiliBSi^E- h\ SUB 
»«[SIHS=E-h\ »2ffi««SfBS=E-K0)«- 

- K&t;m 1 B»«ftfBi*^- K-eiiiHSiA^-c^i)*^ 

m2SS««SIB®=E-KT?lilB«A<-e#>St^= *fc. ^ 

K-ei*IB»A<-Cf#-5A<. m2B5<!HS[Jgia«^-KT?lilB 
[0 0 8 7] -^{z, ;hx h-3>ea.— 5»*^f><;)W3V 
T^-V'BiBU'E- Kl=«-:5<J|sJBf(=J:oTfllfflT?#/j:L^iH» 

'S'(D^-r;^:^U'r±(-. -v-b— v^«^^F■l± 
[0 0 8 8] 7^— h$ai*Lfc'Sf>lS. :^'J>^<1$ 

HlB!l=E-KS^M-r*C<!:<D<5J^xAMCJ;oT'Et$tl, 

[0 0 8 9] «»3V>K-ettm2S««!SIB 
»=E- KJ!l<ti^$*^TL^fcA^ StitLEnBi]^- K*#-y- 
Tift^* ti-CL^fcfctolc^FiS^i: IBS 

■r^. -euT, $iji»ai4 6i*, f2ft^-K©^si^#o 

[0 0 9 0] W=lV>K-C?(*m2iSfi?«at5ei 

(^A'-v^'hOttSI) lcSSM-r-6ct-r?|g2ffi« 
[0 09 1] ^liic. fiJiJP=iv> K-^?l*^i»lLEPBlJ=E— 



KA<^i^^F^^rLxfcA^ «2iS<i?«JSIB0i^-K4,ef1± 

=E- lii* y Ensu^- KicssM-r ^ c t x-m z mfi^^ 

f&HBi«IJ4 6l*H]B!l=E-K«)»¥ia:tLT«l«IL. M 

too 9 2] ntfc. *iiiit}^J!i-e(*. T^-h$aj*-r 

SC«!:lcJ:y. IH^=E-K*«]y«I^Sa»AN. ^f^^^V 
^v<v::^^^ySS^-50)Av WBi]^— K^tjjy^^^ro 

•5J;3lcLr. fiEL^ffi&#(OlRl±^l2Iorl^§o 
[0 0 9 3] Cfl).*:5(cLr, ^y (OISS^ISjE 

IB^Ift 8 l=?t-r «IH»*fT 9 o 

[0 0 9 4] JRIC. Ell 1 ©-^P— ^V— h$#figL. 
-hBHLf=3^^^>^-\'«v:^^f»H]BiJ*- K(c«-:5<fiJBTift 

, at;. fB®=E- b'cD^^Wii^o^miz-Di^xmfifi-r 

[0095] 7^;^ ha>tfa.— ^fA^P>3l|f>tVT< -SBIB* 

{9]Bi|^-^'-V>«)]{«av> K) ^S:«Ufc'tff>li 
[SO] . *-r. ::^5T-i/^A">:^«iai-fe>-9-i 6ANf, 

f ^ [s 1 ] „ 

[0 0 9 6] CZ-C. ^-V-;/^'I''<7)Ji^JC(i [SI. y 
es] , KlcS-:JL^Tijt'Jj:LH]BiJA<S«?$*L 
rLvS*^^A^$2|£lJ3t■r•5 [8 2] „ ^LT, »&ymB< 
^— K*<®S? rtLr C-^-^^l* [■S-2-. -n o ]T 3^^© 
.-iftft.^#^SI+A-*?.^;a«0>.*lffll.m«H(:;--<fci;.-BlBiJ^ 

-r^ [S6] . -15. mui.mm=E- Ftm^R^Hxi^ 

-S«^ [8 2. yes] . ^5S^^tt4f -fr :^*fl)«^lC 
li[S1, n o] . Sl3iglj|{i^VSD3ICj:^m2S 

[S3] , 

[0 0 9 7] CC-C. Sg3ffi»fi#V8D3A<ig#?**L 

TL^^f3!>^ofc«^(C(* [S3, no] . 3^ffi©i«lf^^fr 

^S(tA^^ra«<^>«^J^al¥lllS(c<feyE^BlJ^ll^f■r-5 [s 

6] , -Is. m3ig«|«#VSD3A<Jg«?$*irLxfc« 

-^^y. m2S5<»«!SiE»=E-K*<s«*^iTi^fc 

[S3, yes] . T^— h$JtS*^F-t±'5fc46 

4] , 

[0 0 9 8] zrox^— a— K^SHLfc/h;^ ha>tf 

X'. T^—hit. 0)711*. r:siSoieit^-K-ei*::''y 

»1 B^^jSie^^— KlctJ)yg;iT<fc*$t^ XI*, 

[0 0 9 9] -hSBa)#^tt3|ct5i,^ri*. 7hxh=i>ei 
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1 Kic^ y f,ixTm 2 mwim^v 

SD2A<igS?$*tfc'{JP>l* [S5. yes] . iSSOM 

-5 [S6] „ fc*t^li»2iKi!lfi^VSD2|C^ygjL 
fjtLTL^JEf < Tt. [S5, no] , :^^7^>4^-V'y 

/ha>«sgic«iy«ijic.tt, «gfcyH]B!i=E-KA< 

ia^**l-Ct^-S*i:e>li [S 1 . yes]. [S2. n 
UBiBij^lgfT-r* [S6] „ 

[0 10 0] J5cJb\ ±IBLfc#lllcBaL. BI1 2l=^-r 
[S4 0] . ffi»=E- 1 «»«JS1HS=E- K (ffi 

a(ie#vsD2) iciiiiwfc^yex.4 [sso] „ 
[o 1 o 1 ] t:i^v. ±u(Dmmrmtzm 

[o 1 o2] m?L{i. ±iR(Dmmmm-^it. sj^tefi^^E 
-K. m^^mm&^&m=E:-\'\ ru. »2jeifti««f5 

ofl>tB^=E- K(c$iJ|St--S<fe5lcfi|j|ELf=t<D^^*L 

Iesi^-Kl*2«aJi^±r&^^^^J:t^. *fc, m 

's-y Kl oir^^T^VI 2i:a)<4«llfi6^JEtiL, CO 

^aigi8«lcs^t^•c:^^•T■>^■^ •> :^*|ylfil6«)lc«t^l■r 
i;2, tm^-^ K1 ot?(DpIi!l■r-S)Sl^*t©^4a(^«•:^t^ 
[0 10 4] ^A'-:/7filSS«i«llciiL. ±ieL/= 

«Siiisiii(ciias BifigTjf ^fli(c<i: o r ^ V 
[o 1 o 5] *t=, JilEroHJfiJKffi-ci*, h3>e 



«ft ic <!: o r I5M^=E- K * -fr S J: 3 L r %, 

[O 1 0 6] l±*fl^*^(c|iL, ±tB<Dll*£}^ 

si-ei*. i^nift^- K©ESSiii^2 o ^eii*LfcA<. 

C<7)Ea«i(l^2 OICftiL-Cfc*5^Sa6=E— KOTESS 

^3 4$iii^!B$-&^. ^tz, m^msi^iSkm^tLx 

it. mm'a^^iikm^izm^i^*ii>ta)xttu< . fsia 
ri*. miSim=F^M.^\zt!amr^:itxmmm 

[0 10 7] *fc. Jiffi<0/t5x hai/ea— ^(ciau. 

[0 10 8] 

[fllflroSftm] Kl±iJiMLf=J:5lc*flMlcJ:*ilf, y 
- K©-fi|JI=»iJI8-r-5tB»=E- K«iJI8#iat*Ultfc<D 

mmmfno^ h\zi&sr^y^mm<j>^m-^^m 
[o 1 0 9] ^fc. lB»lfta)!lii*-eWB«-r««S'6cLW8iJ 
«ia<Di5^^- Ka)-giiicifiijis-r-5tE^=E- k«hjeb*s: 

[Olio] ^fc. ie^=E- Kis^^Kr-is^^Hfcie 
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[0 111] ^fz. IBS*-KiS^¥l9:-ei9:^**tfclB 

[0 2] 'yzfom&Biik^Ltzmmmv 

- m 3:] -iB».<^/y--h*<©WB«iS^ittlB.^=.-&»®H.^-&^^ 
[04] B3ic*-riB»'^-y Ka>giE»3.->y hfll^^ltf 

[0 5] zf'}>^<Dm^(fiimfS.'S:^»M-ri>yov^mv 

[01 2] MfflJlft<t<Dflb(7)<M</):7P— 0ri5)So 
[W^cDBiea] 

1 -O^vx V h:/'j>^ 
3 K$fi 



4 ffiM:^— U 

5 ^efE^-u 

6 ^r>fS><f^JUh 

7 /^JUX^— 5« 

8 IB^M 

9 -r h'J*VV 

1 o leii^^v K 

1 1 IB»^>v K<7)aftffi»3S 
1 2 Zf^p^Zy 

13 istsiy^-^' 
1 4 *A«a« 

1 5 IBIfi^/<— 

1 6 ::^^7">4^-V'*y:^«iai42>-9- 

1 7 i»ittf*^aj 

1 8 eftiRi* 

2 o maffiiST 

2 1 

2 2 u+ V/ :^;uy— :?;u 

2 3 JgSl^ZL- h 
2 4 ^— X 

2 5 3S8S^-^y h 

2 6 iixa^^ai 

2 7 EESi* 

2 8 i^^pas 

2 9 

3 O BftKJi^jaS« 

3 1 y Xju:/u— h 
3 2 5itt« 

3 3 " y X;uBBP ^ 

3 5 ^>^«t«&P 
3 6 )im^><7^ 

3 8 yX;uajiP 

3 9 x^>uxfflffi 

4 0 8tBi3?<;uA 

41 ^^t^iv hP— "7 

4 2 :^U>hX>v> 

4 3 5l^aj-f :7x— :^ 

4 4 RAM 
4 5 ROM 

4 6 i^mn 

4 7 *ffi[il8S 

4 8 SEBi}ii^£^[H)i% 
49 rtffli^ — 37x— X 

5 0 Sliv:7HUvX^ 
5 1 112 v:7 hl^vX^ 
5 2 mi^':/TlllB& 

5 3 ||2^^yT[51BS 

5 4 ^=1 — '$'* 

5 5 *]iWPv^V^ 

Best Available Copy 



♦ 



(14) 



2002-1 927 





Best Available Copy 



(15) 



4$BS 2^0 02 - 1 9 2 7 1 4 




[05] 



38 33 



V8D 1 



(010) 



doi) 



(111) 



[136] 



DPI DP2 DP3 



DP2 

I 




DP3 



DP1.„. .DP2. . ,..DP3. 



PGA (GttIS) 



6 

S3 

































1 1 ^ 


■ - , w 

1 

"te 1 ill 



2 3 4 

Zf^^^^^V:/ (mm) 



3£ 

RAM 



4> n 

— 



44 



- 41 



45 



1 



ROM 



3le: 



A6 



«l9iO 



49 



5 



^16 



50 



OAL. 



51 



48 



47 



i4 H3c^42 
11 



'52 



54 



-< 
V 

56 



K 



53 



J 



V8D2 



(010) 



(001) 



(011) 




Best Available Copy 



(16) 



2002—192714 



[191 o] 



V803 



(010) 



(001) 



(Oil) 






















1, 2 




2, 3 








4. 5 




5. 5 


» iS 

(VS D 1 ) 


O 


o 


O 


O 


m 1 

<V8 D 2} 


o 


o 


O 


o 


(VS D 3) 


o 


X 


X 


X 



I1 1] 




/»2ttftfi^W 



YES 



Ql » ^ 1^ ff 




S50 



S6 



T9- hsia-r 











S6 



9 01 $ le fr 



Best Available Copy 



